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TREATMENT OF PSEUDARTHROSIS OF THE LONG BONES 
IN DENMARK 


By ARNE BERTELSEN, OVE BIRN, 


IB CHRISTENSEN, E. GLISTRUP, 


POUL L. GREGERSEN and J. BALSLEV JORGENSEN 


HISTORICAL INTRODUCTION 

Until Charles White of Manchester resect- 
ed the bone ends and the intervening tissue in a 
case of pseudarthrosis in 1760, the sole treat- 
ments in use were abrasion of the fractured ends 
against one another (exasperatio), introduced by 
Celcus in the first century, or, should this fail, 
stiff bandaging of amputation. 

Bone remains found at the Danish medical cen- 
tres in monasteries do not yield any information 
concerning the treatment of pseudarthrosis in the 
Middle Ages, neither have the great Danish phy- 
sicians and anatomists Bartholin and Ste n- 
sen from the 17th century nor their pupils 
mentioned the occurrence or treatment of non- 
united fractures. 

Danish medical research does not seem to have 
considered the treatment of pseudarthrosis until 
Fr. Chr. Winslow recorded the setaceum 
method in 1787: drilling of the pseudarthrosis 
with coarse needles (sieme-needles). As a rule, 
this method is attributed to Physick of Balti- 
more in 1802, but Nélaton, by whom it was 
still employed during the July Revolution in 
Paris, ascribes priority to Winslow. 

The next occasion on which the treatment of 
pseudarthrosis is mentioned is in the lectures by 
Saxtorph in 1887. He made a sharp distinction 
between what he termed non-union and delaved 
union, a distinction which is usually attributed 
to a much later epoch (particularly Guleke, 
1916). Saxtorph introduced Lister’s meth- 
ods of treatment to Denmark and was the first 


A paper read by Arne Bertelsen on. 11. VI. 1954 at the 
21. meeting of the Northern Orthopedie Association. 


(Lancet 
original 


non-British surgeon to defend Lister 
1870). We have therefore perused the 
writings of Lister and Svyvme to investigate 
whether Saxtorph brought this differentation 
with him from Scotland, but our search vielded 
no result. 

In 1893, the first meeting of “The Northern 
(Scandinavian) Surgical Association” was held. 
The first subject was the treatment of pseud- 
arthrosis. The Norwegian surgeon Nicolajsen 
greatly favoured treatment by “acupuncture” 
while the Dane Studsgaard was against this 
and preferred resection and subsequent suture. 

Regular bone surgery was not introduced until 
the 20th century by Lane, Lambotte, Mac- 
even, Albee and Lexer. In Denmark, 
Schaldemose (University Clinic D 1906 
1933) particularly favoured modern priciples of 
osteosynthesis and transplantation, an interest 
which was already evident in his competitive 
lectures in 1906 on the operative treatment of 
defects in the skin and bones. In these lectures, 
Schaldemose gives an exellent review of 
the principles of treatment of pseudarthrosis in 
the 19th century, ranging from the first bone 
suture by Bodger in 1825, via Nussbaum’s, 
Wolffs and Müller's plastic surgery on bones 
to the free transplantation of bone (Mace wen, 
Poncet and Tillmann). 

In his work on osteitis following osteosynthesis 
in 1928, Dahl-Iversen found, in 100 cases 
of osteosynthesis of the long bones with Lan e’s 
method, pseudarthrosis at the site of fracture as 
the final result in 7 per cent. of the cases. 

This figure corresponds to the present 6 
cent. incidence of pseudarthrosis found following 


7 per 
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osteosynthesis with La ne’s method employed in 
fractures of the long bones but, strangely enough, 
the first Danish paper on the treatment of pseud- 
arthrosis appears from Sven Kigeer's publica- 
tion in 1943, in which a material from the Ortho- 
paedic Hospital in Copenhagen, covering a 10- 
vear period, is presented. It comprises 15 cases 
of pseudarthrosis of the long bones treated with 
bone transplantation and 13 cases of delayed 
union. In the cases of pseudarthrosis, the percen- 
tage of healing was approximately 90 while in 
the cases of delayed union it was 100 following 
drilling and prolonged immobilization. 

S ven K ige r‚, who was also amazed by the long 
silence in Danish literature, sought an explana- 
tion in the low incidence of pseudarthrosis (1 per 
cent. in fractures of the long bones) perhaps on 
account of the slight motorization and industriali- 
zation of this farming country at that time, com- 
pared with the much larger series treated, origi- 
nating from German and American sources, which 
in the preceding decades constantly had outlined 
the principles of treatment and indications suffi- 
ciently clearly so that a particular Danish point 
of view was rendered superfluous. 


METHODS OF TREATMENT 

The treatment of pseudarthrosis of the long 
bones has been the subject of discussion repeated- 
ly during recent years at international surgical 
congresses, e. g. in London in 1947 and in Gothen- 
burg 1953. 

The current problems were then and still are: 

1. The relative advantages of medullary nailing 

and osteoplasty, their indications and results 
and 

2. The question whether the classical resection 
of the pseudarthrosis and freshening of the 
bone ends should still be undertaken or if, 
in contact pseudarthrosis, Phemister’s 
conservation of the pseudarthrosis tissue 
should be preferred and only a graft placed 
alongside this. 

In evaluating these therapeutic problems, con- 
clusions must necessarily be based upon statistics 
of the percentage number of clinically and radio- 
logically cured pseudarthroses by one or the other 
method of treatment of pseudarthrosis. This form 
of statistics possesses naturally only a limited 
value when insufficient information concerning 
the nature of the material is available, particularly 
its selection and the indications for treatment. A 
classical source of error is the delimitation from 
delayed union. Theoretically, the definition is 
quite clear, as pseudarthrosis is not concerned 
until all healing processes have ceased, but in 
practice this point is often very difficult to deter- 
mine. 

Consequently, materials of pseudarthrosis must 
be regarded with certain scepsis when the stan- 
dards for this classification are not stated in 


more detail and the interval between the fracture 
and the operation for pseudarthrosis is not stated, 

Regarding the first question, medullary nailing 
versus osteoplasty, Merle d'Aubigné and 
Westerborn spoke in favour of a combination 
of medullary nailing and bone grafting already 
at the London Meeting. The materials of medullary 
nailing were at that time small, 30 and 26 cases 
respectively, and the combined operations 19 and 
7 cases. 

Other delegates at the Congress were energetic 
opponents of medullary nailing, e. g. Robert 
Danis and Pedotti, who even spoke of 
”brutal armoured surgery” associated with infec- 
tion, electrolysis of metal, corrosion and pseud- 
arthrosis when employed in fracture surgery. 

d'Aubignéand Solal have since then pub- 
lished results of treatment in pseudarthrosis of 
the diaphysis of the humerus. With Künt- 
sche r-nailing and oniay fixed by screws, heal- 
ing was achieved in 18 out of 19 cases or in 95 
per cent. d'Aubigneé’s closest co-worker, Ca u- 
choix, has since then published the results of 
the same treatment of 28 cases with healing occur- 
ring in 88 per cent. 

Westerborn & Lauritzen’s material 
is the one most recently analyzed in an extremely 
meticulous and detailed work by the latter in 
1949. By that time, 31 cases of pseudarthrosis of 
the long bones had completed treatment. The 
material comprizes severe cases with many war 
fractures and pseudarthroses with bony defects. 
In 9 cases only, nailing was supplemented by 
bone grafting; 21 cases healed. In the forearm, 
one of the bones only healed in 2 cases while the 
result could not be stated in 1 case. The percent- 
age of healing must thus be assessed as between 
70 and 75. 

In the Gothenburg material, the pseudarthrosis 
was resected, a fact which is certainly not with- 
out significance for the healing percentage. 

An identical procedure was employed in 
Rehnberg’s material which was presented at 
the Scandinavian Congress 1953. 

Westerborn recently informed us that in 
his department, 13 further cases of pseudarthrosis 
of the long bones have completed treatment ac- 
cording to these principles. In 7 cases, sliding 
graft + chips transplantation were undertaken 
simultaneously and all these cases healed, while 
3 out of the 6 cases which were solely nailed 
failed to heal. 

Küntscher and Hage have kindly inform- 
ed us of their results to date in Schleswig. Cases 
operated upon in Kiel or elsewhere are not in- 
cluded. They have operated 70 cases of pseud- 
arthrosis of the diaphyses; the majority were 
severe cases and many were infected. According 
to Küntscher, the connective tissue must not 
be removed from the pseudarthrosis and resec- 
tion of the bone is to be rejected (”zu verwer- 
fen”). According to him, incision should only be 
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Table I. 
Statistics concerning treatment of pseudarthrosis published since 1949 





Lauritzen 1949 31 
Rehnberg 1953 277 
Küntscher 1954 70 
dAubigné et Solal 1950 53 


(Humerus) 


Cauchoir 1952 47 
(Femur) 


d'Aubigné 1951 90 
(Crus) 

d'Aubigné, Folscheveiller 1950 80 (54) 
et Rouffilanges (Forearm) 
Spira 1951 13 
Palmer 1954 18 

Maat z 1951 102 

Witt 1952 402 
Bischofberger 1952 62 


Healed 

Medullary nailing 22 10—75 % 

transplantation 9 
Medullary nailing 32 16.5 % 
Previous methods 245 78.1 % 
Medullary nailing 70 93 % 
(without resection ) 
Medullary nailing onlay 19 95 % 
Previous methods 34 12 % 
Metallic 13 13 % 
Pure graft 6 83 % 
Küntscher onlay 2 88 % 
Predominantly 
onlay 0 % 
Onlay 61 95 % 
+ Küntscher 5 
Nailing + graft ik 
Medullary nailing 

groove and chips 100 % 
Markfeder 97 % 
Predominantly 
transplantation 87.3 % 


Predominantly plastic 
Surgery with graft 88 % 
(Resection + Küntscher 3) 





made directly to the medullary cavity and this 
should then be hollowed out thoroughly by a 
spiral burr. 

Finally, Palmer in 1945 recorded 18 cases, 
all of which healed in 5—20 weeks. His method 
consists of a combination of Küntscher’s and 
amodification of Matti’s principles as he chisels 
out a groove in one quarter of the circumference 
of the pseudarthrosis and fills this with chips 
from the iliac crest. He removes the greater part 
of the tissue from the region of the pseudarthrosis. 

The series mentioned here are personal and 
best documented. In table I, only statistics are 
recorded which have been published since La u- 
ritzen’s extensive work, and series comprizing 
less than 10 cases are not included because, as a 
rule, such series are published as recommenda- 
tions or as criticism of a method of treatment 
and not as analyses. 

The results of medullary nailing are classified 
in the following two groups: predominantly pure 
medullary nailing and combined methods. The 
results speak in favour of the latter method in 
d'Aubigné’s, Westerborn’s or Palmer’s 
modifications. Only in Küntscher’s own 


hands does pure nailing compete with nailing + 
transplantation. This may of course be due to the 
particular routine in the Schleswig Clinic but 
more probably it is ascribable to the method, viz, 
retention of the pseudarthrosis tissue. 

This question whether the pseudarthrosis tissue 
should be resected and the bone ends freshened 


up or if they should be left untouched has long 
been regarded as finally answered: meticulous 
removal of all sclerosed bone tissue and of fi- 
brous and fibrocartilaginous tissue was regarded 
as the first condition for at successful operation 
upon a case of pseudarthrosis until a few vears 
ago. The operations carried out by Phemister 
and Küntscher have raised the question once 
again for debate. On this subject, Phemister 
has spoken ever since 1931. In cases of contact 
pseudoarthrosis in satisfactory position, he only 
freed the fragments on one side and introduced 
a strong tibial graft without any other fixation 
than suture of the soft tissues. His most recent 
material comprized 89 cases and failed in 5 cases 
only, i. e. a result which competes favourably 
with the results of other and more complicated 
procedures. 

There were not many adherents to P hem i- 
ste r’s method until after the congress in London. 
Since then, however, a series of smaller publica- 
tions concerning the employment of his method 
have appeared; in the literature available to us, 
9 papers were encountered from the 1950—54 
period concerning 64 cases and with defective 
healing in one case only. 

Small series only and selected cases are con- 
cerned and these cannot, therefore, be compared 
with the other materials, but the results show at 
least that the resection of the pseudarthrosis is 
not an essential condition to obtain union. 

Among the remaining materials, the results 
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obtained by Maatz are impressive. In cases of 
pseudarthrosis of the femur and tibia, his mark- 
feder is, however, not suitable. Regarding the 
removal of the ”covering plate” from the pseud- 
arthrosis he states that this it not only unneces- 
sary but incorrect (”unnötig, — aber falsch”). 

Apart from the adherence of d'Aubigné’s 
school to the onlay method for the leg and fore- 
arm and a monograph by Bastos Ansart 
of Barcelona on the treatment of pseudarthrosis 
by transplantation and particularly concerning 
his method of choice viz, telescoping of the frag- 
ments, the literature concerning osteoplastic sur- 
gery since 1950 is sparse. 

As will appear from the figures, Witt from 
Lan ge’s former clinic, recommends grafting and 
he supplements this only in exceptionel cases 
with medullary nailing. Bischofberger will 
not accept the latter method. 


MATERIAL 

In the present material, we have attempted to 
obtain a survey of the treatment of pseudarthrosis 
in all Denmark during the period 1944—1953 in- 
clusive. 

The material comprises 185 cases, treated in the 
orthopaedic departments in Copenhagen and 
Aarhus and 175 cases, treated in surgical and 
mixed departments. 

79 per cent. of the hospital departments in 
Denmark have answered a questionnaire con- 
cerning the number of cases of fractures of the 
long bones and the incidence of pseudarthrosis 
of the long bones, treatment employed and results 
obtained. 

When the number of pseudarthroses is com- 
pared with the total number of fractures 26,000, 
the incidence of pseudarthrosis becomes 1.4 per 
cent. 

The material shows, however, that approxi- 
mately half of the total number of cases of pseud- 
arthroses in Denmark are sooner or later admitted 
to the orthropaedic departments and if the in- 
cidence for all Denmark be calculated for a 10- 
vear period, 1/4 and 1/8 respectively must be 
added to the figures found, rendering 32,500 and 
1.2 per cent. 

Scheffel, in 1952, states an incidence of 
pseudarthrosis in fractures of the long bones in 
peacetime, which in his material is 3.7 per cent. 
He mentions that the incidence according to the 
literature varies between 0.5 per cent. and 4.0 
per cent. 

Calculated per adult patient, the percentage of 
pseudarthrosis must be nearly doubled, as frac- 
tures in children comprise 45 per cent. of the 
total number of fractures of the long bones in 
Denmark while traumatic pseudarthrosis in chil- 
dren only comprise a very small percentage of the 
material. 

The results appear from table II. 





Table II. 
Results. 





Fractures of the long bones in 


Denmark: 26.000 (32.500) 
19 % 1944-1953 
Pseudarthroses: 360 (405) 
Percentage pseudarthrosis: 14 (1.2) 
= 8 NE: Ee 4 35 
5 8 SÌ SÈÂ S5a of 
— p= LZS Zos ZS3 ZE 
Surg. Dept. .…. 175 119 18 11 16 B 
Orthopaedic 
Departments …. 185 122 17 25 5 
DE saret 360 241 35 
mamsie 
Percentage healing 87 % 





INDICATIONS FOR TREATMENT 

The patients not followed-up include 4 patients who 
died post-operatively from emboli or intercurrent 
diseases and patients who could not be traced. A 
number of other surgeons’ patients who were not 
followed-up and, particularly, a number of patients 
concerning whom information was not available prob- 
ably eventually were admitted to our departments 
and several of the surgeons-in-charge wrote that they 
supposed that this was the case. We are, therefore, 
of the opinion that the group of cases not followed-up 
does not influence the main result to any significant 
extent. 

The group: »Not operated upon for pseudarthrosise 
comprizes, among others, pattents who underwent am- 
putation after the pseudarthrosis was recognized, a 
total of 4. Patients who underwent late amputation 
after the operation for pseudarthrosis are, naturally, 
grouped as not healed (2 patients are concerned). The 
largest section consists of cases, in which the patient 
himself refused operation and preferred splintage or 
where, on account of senility, nerve lesions or medical 
conditions, we considered operative treatment to be 
contra-indicated. When patients come to our depart- 
ments for splintage and they have been operated upon 
previously for pseudarthrosis, they are included in 
the general surgeons’ non-healed cases but if they 
were previously only treated conservatively or oper- 
ated upon for the fracture, they are included among 
our splinted cases and this naturally implies that our 
group of cases not operated upon becomes considerably 
larger than that of the general surgeons. 


The value of statistics concerning pseudarthro- 
sis depends entirely upon the definition and, for 
this reason, we shall immediately deal with the 
terms: delayed healing and pseudarthrosis. Cases 
which are regarded and treated as pseudarthrosis 
within 12 months after the fracture are only ac- 
cepted as such when either a defect is present, 
a distinct sclerosing with closing of the medullary 
canal or it is verified at operation that muscle or 
tendon are interposed. In materials other than 
our own, we have relied upon written communica 
tions and, in debatable cases, upon case-histories 
submitted. 

Nevertheless, a considerable number of cases 
of pseudarthrosis were operated upon early. These 
cases have, however, been reviewed meticulously 
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Table II. 





Healed Non-healed 
Operation for Pseudarthrosis 


within 12 months: 106 (88 %) 14 


12—23 — : 72 (88 %) 10 

24—36 — £ 27 (87 %) 4 

more than 36 — : 21 (75 %) 7 
No information: 15 

Total : 241 35 





according to the principles mentioned. The per- 
centage healing is practically the same as in cases 
operated upon during the following two years 
after the fracture. 


The percentage healing is rather too low as satis- 
factory information is available concerning all the 
non-healed cases while the exact date of operation is 
not available for 15 of the cases which healed. 


RESULTS OF TREATMENT 


These are classified according to the final 
treatment while previous attempts at treatment 
will be considered only briefly. 


Table IV. 





Beck's bone drilling Healed: 18 Non-healed: 1 


EE aaonreesee „… î 8 —- : 8 
Cortical osteosynthesis — : 29 —- s 8 
Medullary osteo- 

EN: nente — : 28 —- s 4 
(Without resection ……… - : 14 —— BD 
(With » id — tt 2 —- tn 
(With transplantation. - s 12 — : 3) 
Grafting 
EE Saeuneersner ess : 63 93 % 5 
Sliding graft .…......…. 33 2 
EE shan etat en — :15 75 % — 5 
Medullary graft …….……. - 3 — s | 
Graft + plate …...….…. : 12 - : 4 
EE ee en — tt 5 — s 8 
—__ACEPSDERTVEPPEEN — : 12 —- 8 
sehen s — «13 - s 3 
Insufficient informa- 

tion available .………..……. — : 2 - : 0 





Beck's bone drilling was carried out in 19 
patients and only one of these cases of pseud- 
arthrosis did not heal. This of course merely 
implies that only one patient refused actual opera- 
tion of the pseudarthrosis. A very great propor- 
tion of the entire material was subjected to pre- 
liminary drilling before the actual pseudarthrosis 
operation was decided upon. In two of the pa- 
tients, Lane’s plates were removed when the 
drilling was carried out; in 2 other patients, a 
fibular spur was removed by osteotomy; finally, 
the fracture site was freshened up in one patient. 

It is noteworthy that healing after drilling oc- 
curred in no less than 6 patients during the 
second vear after the fracture and in a single 
patient even after more than 2 vears. 

Splintering (Kirschner) is very little used 
in Denmark: the material consists of 7 cases only; 
healing occurred in 4 while re-operation was per- 
formed in the remaining 3 cases. 


The term: cortical osteosynthesis is employed 
as a collective term for metallic osteosynthesis in 
which fixation occurs around or through the cor- 
tex, i. e. cerclage, Pa r ha m’s bands, metal splints 
of various types, screws, metal sutures etc. 

In more than half of the cases (18), the osteo- 
synthesis was supplemented by transplantation of 
bone chips. The result is apparently only slightly 
poorer than in the material as a whole but actually 
it is much poorer. When the remaining cases of 
the material are reviewed with previous cortical 
osteosynthesis in mind, 79 cases are encountered 
which thus all have been unsuccessful. These 79 
cases do not, however, all represent operations for 
pseudarthrosis. Some are the result of pseud- 
arthrosis operations while others resulted from 
secondary osteosynthesis with pseudarthrosis as 
a sequal. 

Medullary osteosynthesis in cases of pseudar- 
throsis is only scanty represented in the present 
material. In Denmark there has been reluctance 
to employ Küntscher-nailing, probably be- 
cause we received, during the period when 
numerous Danish workers were emploved in Ger- 
many, considerable numbers of patients with 
delayed healing and with infection due to bomb 
injuries. Naturaliy the cases with complications 
were preferably repatriated and this period con- 
sequently rendered a false picture of Kün t- 
sche r-nailing as a method of treatment of frac- 
tures, but the fact that this has influenced our 
attitude cannot be denied. 

The percentage healing is 80. If 6 cases be in- 
cluded which were operated upon in our de- 
partments at the end of 1953 and the commen- 
cement of 1954 but which did not heal until 1954, 
the percentage healing rises to 84. The figures 
are too small for the calculation of percentages 
but they show, however, that the results as also 
in the cortical osteosynthesis is somewhat poorer 
than is the average result for the material. 

The largest group of the material is that of 
grafting viz., osteoplastic osteosynthesis. 

In our hands, onlay-sliding graft and medullary 
grafts have rendered the best results. Medullary 
graft, “”medullarv-bone-peg-graft”, has not such 
a good reputation in most places. We employ 
preferably split fibula + chips from the iliac 
crest and no blocks and apply compression. 7 
operations of this type were carried out within 
the past two vears and healing was achieved in 
all. 


In 8 operations, we employed grafts and chips 
from a bone bank. 5 cases healed following the 
first operation, while in 3 grafting and auto-trans- 
plantation was later undertaken. 


If previous unsuccessful grafting operations be in- 
cluded, the percentage healing, naturally, becomes 
slightly lower but not very much. Only in 10 of the 
healed cases and in 3 of the non-healed had grafting 
been previously attempted. Of these, 3 were combined 
with metal plates and in 3, as mentioned above, onlay 
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grafts from a bone bank were employed. In 2 cases, 
3 grafting operations were employed before healing 
was achieved in one of the cases and the attempts 
given up in the other. 

Although our personal experience on these 
points is limited, it must, however, be stressed 
that combination of metal plates and grafts in 
our hands cannot be compared with pure grafting. 
Transplantation of bone from banks has also 
proved inferior to auto-transplantation. 


In this connection it seems reasonable to mention a 
material of homo-transplants from 1952 which is not 
included in the review of the literature. It originates 
from the long monograph by Roth on the employ- 
ment of bone from banks. He recommends preserved 
bone even for operations for pseudarthrosis. Only 14 
operations, however, were performed and of these, 4 
cases are stated to be still healing 1—1% vears after 
the operation. In 6 cases, grafts from banks were 
supplemented by autogenous grafts of spongy bene 
and in 2 by medullary nailing. One of the grafts and 
one of the medullary nails broke while the other 
cases of pseudarthrosis healed without complications, 
i. e. results which cannot compare with pure auto- 
genous grafting. 


Transplantation without fixation with the em- 
ployment of Phemister’s graft or the intro- 
duction of chips of spongy bone according to 
Matti’s method were only carried out in isolated 
cases. With the limited indications which were 
employed, the results were good. 

The penultimate group: “Various” comprises 
cases of resection, operative reposition with wedg- 
ing or actual telescoping, together with removal 
of previous metallic osteosynthesis, sequestrae etc. 


Table V. 





Not Not 





Healed NOD-_ followed- operated 
healed 
op upon 

REENER 27 6 1 2 
Humerus …….………. 30 { } 12 
eee 121 5 10 7 
Feordarm 63 20 7 15 

When cases of pseudarthrosis are classified 


according to the bones concerned we found, as 
elsewhere, that particularly pseudarthroses of the 
bones of the forearm were difficult to cure. In 
cases of pseudarthrosis of the femur, the results 





material. 82 per cent. of the cases of pseudarthrosis 
of the femur healed and 76 per cent. of pseud- 
arthrosis of the forearm; for the other two groups 
the results obtained were 88 per cent. and 9 
per cent. 

Consequently, we must consider revision of our 
attitude as far as pseudarthrosis of the forearm 
and the femur are concerned. 

The group of patients who were not followed-up 
comprises 4 patients who died post-operatively of 
emboli or on account of medical conditions. One 
patient from each group is concerned. The re- 
mainder thus consist mainly of pseudarthrosis of 
the leg and forearm. Presumably the majority of 
vases with pseudarthrosis of the leg have healed 
while the pseudarthroses of the forearm remain 
but cause less inconvenience. 

The group af patients who were operated upon 
for pseudarthrosis comprises the 4 patients in 
whom secondary amputation was undertaken: 2 
amputations of the femur and 2 of the leg. Ob- 
viously, the patients who are able to carry on 
with splintage are those with pseudarthrosis in 
the upper limb. 


THE FRACTURE MATERIAL 

Before we attempt to draw any conclusions 
the pseudarthrosis material, we shall record some 
relevant information concerning the correspond- 
ing fracture material (Table VI). 

The number of primary amputations, practic- 
ally entirely amputations of the leg, is clearly 
stated in one third of the material: 19 amputations 
per 8,000 fractures of the long bones, i. e. an inci- 
dence of 0.2 per cent. The distribution of com- 
plicated fractures is, similarly, in one third of the 
material, 486 complicated fractures per 7.500 frac- 
tures of the long bones, i. e. 6—7 per cent. More 
than % of the complicated fractures occurred 
among the adult half of the material. 

In scarcely half of the material 
figures for osteosyntheses and the type stated. It 
is extraordinary how conservative the treatment 
of fractures has been in the past 10 years. Osteo- 
synthesis was only employed in 9 per cent. The 
methods most frequently employed were those of 
Lane, Küntscher and Parham. 


were the 


The relation of pseudarthrosis to the method of 
osteosynthesis may be calculated in approximately 
one third of the material (8,982 fractures) (Table 








are also poorer than in the remainder of the VID). 
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CHOLECYSTOGRAPHY IN PATIENTS SUFFERING 
FROM ACUTE EPIDEMIC HEPATITIS 


By H. ELTORM, K. KJERULF-JENSEN and N. TYGSTRUP 


The purpose of the present study is to deter- 
mine the extent to which cholecystography is 
practicable in patients with jaundice induced by 
hepatitis. 

In general, cholecystography is considered im- 
practicable in patients with manifest jaundice, 
for which reason the value of this procedure as 
a means of making differential diagnosis between 
cholelithiasis and hepatitis is reduced. 

At the same time it has been feared that the 
radio-opaque dye employed in cholecystography 
might have a toxic effect on the damaged liver 
cells. 

However, the fact remains that cholecysto- 
graphy may occasionally be performed success- 
fully in distinctly jaundiced patients. 

In consequence we have tried to elucidate: 1) 
the extent to which liver lesions caused by hepa- 
titis prevents cholecystography, 2) whether in 
this connection, an increase in the contrast dose 
should offer any advantages, and 3) whether 
cholecystography is of any value as a liver func- 
tion test. 


Method. 

As contrast medium 6 gm. of g-(3,5,-diiodo-4- 
hydroxyphenyl)-g-phenylpropionic acid (Gea- 
trast) was administered perorally. If by the ad- 
ministration of this dose no accumulation of the 
radioopaque dve was seen ir the gall bladder, the 
dve was re-administered one of the following 
days, a double dose being given. 


Material. 

The material comprised 40 patients: 10 women 
and 30 men, i. e. all the patients with manifest, 
clinically well-defined, acute epidemic hepatitis 
admiited to the medical department of the Bleg- 
damshospital during the vears 1951—1952. 

On eight patients cholecystography was re- 
peated from one to five weeks after the first 
examination. In the tables the material has been 
grouped as positive and negative, according to 
the result of the cholecystography, so that the 
patients examined twice are listed twice. The 
distribution of the material is not altered essenti- 
ally in case only the first or the second examina- 
tion is listed. No attempt was made to grade the 
intensity of the gall bladder shadow in the posi- 
From the Medical Department of Blegdamshospitalet, 
Copenhagen. 

Chief Physician: N. B. Krarup. 


tive cases, and all cases of doubtful secretion were 
listed as negative. 


Results. 

In 29 of the 48 cholecystographies, contrast 
medium was seen in the gall bladder, in 16 of 
these following ingestion of a single dose of con- 
trast medium, in the remaining cases following 
ingestion of a double dose. In 19 cases there was 
no visible accumulation, either with a single or 
double dose of contrast medium. 

Figs. 1 and 2, respectively, show serum bili- 
rubin concentration and the thymol turbidity test 
in relation to the cholecystographic finding. The 
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interval between the laboratory studies and the 
the cholecystography in no case exceeded 48 
hours. Results according to age will appear from 
Fig. 3. 
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Fig. 3. 
Age distribution of patients with visualization and 
non-visualization of gall bladder in cholecystography. 


Table 1 shows cholecystography in relation 
to the clinical evaluation of the disease, to the 
change in the serum bilirubin level, to the du- 
ration of jaundice, and to the Takata-Ara test. 


Table 1. 


Results of 48 cholecystographies in 40 patients with 
epidemic hepatitis, grouped according to clinical status 
at examination and severity of cases. 





Gall bladder shadow in 
cholecystography 


Visualisation Non-Visualisation 


Clinical development 


Improvement .………...... 27 14 

EN eenen ens 2 5 
Serum bilirubin 

NE seetsnaewese 27 10 

Increasing/unchanged …… 2 9 
Duration of jaundice 

Less than one month …. 21 ' 13 

More than one month … 8 6 
Takata-Ara test 

ER oen res ear 24 12 

aneh en eee 5 7 





DISCUSSION 

With none of the criteria used the correlation 
to the cholecystographic finding is invariable. 
The closest agreement is found with the serum 
bilirubin concentration, as was to be expected, 
since the contrast medium and bilirubin must be 
presumed to possess similar secretion mechanisms 
in the liver. 

Blomström & Sandström (1932) and 
Readinger et al. (1950) found significant 
correlation between the result of the cholecysto- 
graphy and bromsulfalein tests, both of which 


are probably related to the same aspect of the 
liver function. 

It will be seen that in 23 of 30 patients suffering 
from hepatitis with a serum bilirubin concentra- 
tion below 4 mg. per cent. the gall bladder could 
be visualized. With higher concentrations the 
probability of visualizing the gall bladder is great- 
ly diminished, however, with a double dose of 
dye we managed to obtain visualization with a 
serum bilirubin of 13,3 mg. per cent. Consequently 
cholecystography should never be abandoned, on 
principle, in the case of jaundice patients, in 
whom the possibility of cholecystolithiasis cannot 
be ruled out, even if the serum bilirubin concen- 
tration is high. 

As will be seen from Fig. 1 the most distinct 
separation between the positive and negative 
group occours at a bilirubin level of 4 mg. per 
cent. The clinical inference must be that in case 
of absent secretion by cholecystography at a bili- 
rubin level of 3—4 mg. per cent, processes affect- 
ing the bile ducts must be considered most prob- 
able, at any rate if liver cirrhosis can be ruled 
out. Employing other contrast media, other levels 
will be found. Readingeret al. (1950) employ- 
ing the contrast medium Priodax found the divid- 
ing line to be around 8 mg. per cent, and 
Lee vyetal. (1953) with Telepaque to be around 
11 mg per cent. in infectious hepatitis and 3 mg 
per cent. in portal cirrhosis. 

As, all other things being equal, it must be con- 
sidered an advantage that the contrast medium is 
being secreted in spite of impaired liver function, 
a similar procedure might be helpful in testing 
new contrast media. 

As to the correlation of the cholecystographic 
results to the other criteria employed, (Table 1 
and Fig. 3.) no definite conclusions can be drawn 
from this material, but still there seems to be some 
preponderance of severe liver damage and older 
age among the group without secretion, so that 
cholecystography in certain cases may be of value 
as a liver function test, as suggested among others 
by Jarvinen et al. (1952), who employs the 
method in making differential diagnosis between 
hepatitis and liver cirrhosis, and Cuniff et al. 
(1953) who found a certain relationship between 
the secretion of contrast medium and the degree 
of fibrosis in liver biopsies. In no case untoward 
side effects of the dye, in the nature of suddenly 
impaired liver function, were observed follow- 
ing cholecystography, not even when a double 
dose of dye was employed. 


SUMMARY 
In forty patients suffering from acute epidemic 
hepatitis with manifest jaundice, the gall bladder 
could be visualized in 21 cases by cholecysto- 
graphy after contrast medium (Gea-trast) was 
given perorally. 
In patients with pronounced or increasing jaun- 
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dice the gall-bladder was visualized in a minority 
of cases with a single dose of contrast medium, 
whereas cholecystography after the ingestion of 
a double dose of dye proved successful in a grea- 
ter number of cases. No definite correlation was 
found to exist between visualization of the gall 
bladder by cholecystography and the thymol tur- 
bidity and Takata-Ara tests. 

No toxic side effects on the liver were observed, 
even after a double dose of contrast medium. 


ORBITOMEDIAL FRONTAL 


UNDERCUTTING 
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IN MENTAL DISEASE 


A FOLLOW-UP EXAMINATION OF 154 PATIENTS 


By EDUARD BUSCH, OSKAR HALMSTED, OTTO LUND, JENNY NEVIN and POVL THELLE 


INTRODUCTION 

In the hope of limiting the quantity of brain 
set out of function by lobotomy in otherwise in- 
tractable mental disease we in Copenhagen since 
1949 have used Scoville’s technic of cortical 
undercutting in a special and limited part of the 
frontal brain. This operation (orbitomedial un- 
dercutting) is of considerably less extent than 
previously used forms of lobotomy and under- 
cutting. We have consequently been interested in 
seeing if its effects on pathological mental symp- 
toms were as good as that of more extensive 
forms of lobotomy and if undesired effects on the 
operated patients’ personalities were less. The 
following is the result of an follow-up examina- 
tion of our first 154 patients. 


TECHNIQUE 

The operation is carried out through two small 
parasagittal burr holes approximately 3 cm. in 
diameter, just anterior to the coronal suture, with 
the incisions within the hair margin. The dura 
is opened; a small area of cortex is coagulated 
parasagittally and from this the undercutting is 
performed subeortiecally in the frontal lobe, there- 
after medially and downwards to the orbital sur- 
face (fig. 1—2). No particular difficulties are 
associated with the operation but even with this 
technique haemorrhages may occur from small 
arteries, particularly medially. In the majority 
of our cases, the area of undercutting was out- 
lined, originally by lipiodol, later by tantalum 
dust. After meticulous haemostasis, the dura is 
sutured, the trephine discs replaced and the galea 
and the skin sutured. 


From the Mental Hospitals: Sct. Hans (Jens Chr. Smith, 
deceased, Arild Faurbye, Kurt Fremming, Jorgen Mad- 
sen, Johs. Ngrvig); Oringe (Vagn Askgaard); Nykg- 
bing S. (Otto Jacobsen) and The Neuro-Surgical De- 
partment, The University Hospital (Rigshospitalet), 
Copenhagen (Edvard Busch). 





Fig. 1. 
Orbitomedial frontal undercutting as originally 
performed. 





Fig. 2. 
Orbitomedial frontal undercutting as now performed. 
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On the whole, the patients tolerated the opera- 
tion well and complications were few. 

Among the first 700 patients, 4 operative deaths 
occurred: one patient died from haematoma 5 
days after operation, another patient died 4 
weeks after operation from a subdural abscess 
and, finally, two patients died 4 and 6 days after 
operation from pulmonary embolism. 

Of other complications, 4 post-operative 
haematomata were encountered; the patients, 
however, recovered after evacuation of the 
haematomata. 

The operative mortality in our first 700 cases 
is thus 0,6 per cent. 


RESULTS 

Among the first 161 patients in the present 
material treated by orbito-medial undercutting, 
2 died in connection with the intervention. Four 
additional patients died during the period of 
observation. These deaths have no connection or 
only a doubtful connection with the operation: 
one patient died one year after the operation fol- 
lowing total re-lobotomy. Another patient was 
operated upon 8 months after undercutting with 
total lobotomy and died one month later in status 
epilepticus. The third patient died 14 months 
after operation in status epilepticus which devel- 
oped in connection with therapeutic cardiazol 
shock. Finally, the last death was from suicide: 
the patient, who had been mentally improved, 
committed suicide suddenly and unexpectedly 5 
months after operation without preliminary signs 
of recurrence of the mental disorder being ob- 
served. 

In the account of the therapeutic results, only 
those patients are included who survived an ob- 
servation period of one vear. The 4 patients who 
died within one year after the operation are thus 
excluded. 

Similarly, 3 patients who were previously 
treated by lobotomy according to Freeman- 
Watts’ method are excluded from the material. 

The remaining material thus comprizes 154 
patients, viz, 113 females and 41 males. The 
period of observation is at least one year and at 
the most 3 years, the average being 19 months. 


The Follow-Up Examination. 

Concerning the hospitalized patients, the re- 
sult of treatment was evaluated on a basis of the 
case-histories, personal knowledge of and con- 
versations with the patients and the ward sisters. 
Concerning the 53 patients who were discharged 
from hospital when the final follow-up examina- 
tion took place, it proved more difficult to obtain 
a satisfactory follow-up examination, mainly be- 
cause a great number of the patients are now 
widely scattered over an extensive area. Our pre- 
vious knowledge of the discharged patients was 
supplemented on follow-up examination from the 


following sources: personal follow-up examina- 
tion (12), letters from patients, frequently accom- 
panied by information from their relatives (11), 
conversations with the patients’ general prac- 
titioners (12) and, as regards the remainder, by 
information solely from relatives and near ac- 
quaintances, from other hospital departments or 
from almoners. 


CLASSIFICATION OF RESULTS 

As Apparently Cured (AC) those patients are 
classified who 1) state that they enjoy subjective 
wellbeing in all respects which may be associated 
with the mental disorder or the operation, 2) 
objectively appear mentally normal, 3) are dis- 
charged from hospital and 4) are fit for work. 


Hllustrative Case-History. 

A woman, aged 34 vears, had been admitted 
repeatedly to various psychiatric departments 
throughout the years on account of prolonged 
depressive conditions and during more than 
2 vears prior to operation she was continually 
depressed, retarded, anxious, bewildered, slightly 
suspicious and slightly aggressive and spent ex- 
tremely long time in dressing, eating etc. Follow- 
ing operation, a slowly progressive improvement 
took place, the depression and anxiety graduallv 
disappeared entirely, the patient was friendly, 
normally active and in good emotional contact 
with her surroundings. She has been discharged 
from hospital for 16 months and during the past 
11 months, she has been employed 7 hours dailv 
as a clerk. Without being restless, she is fullv 
occupied in her free time: associates with her 
family and acquaintances, does needle-work, 
reads and practises music actively and states that 
she appreciates these things just as prior to the 
illness. She practically no longer suffers from 
symptoms such as headache, depression and ner- 
vousness as previously. She does not feel in any 
way unpleasantly changed mentally after the 
operation. She has no feeling of affective blunt- 
ing and objectively she appears to be mentally 
normal. 


The classification Markedly Improved (MID) is 
employed when those symptoms which indicated 
operation have entirely or “practically” dis- 
appeared but where the criteria for AC other- 
wise are not fulfilled. This classification is, how- 
ever, also employed when moderate symptoms 
persist, provided that a decisive change in the 
situation of the patient has taken place, e. g. trans- 
ition from incapacity to fitness for work. 


Illustrative Case-History. 

A female, aged 45 years, had suffered for 5 
vears from paranoid schizophrenia and particu- 
larly for the 2% years prior to operation she had 
felt persecuted, spied upon, influenced by “psy- 
choanalysis” etc. She became increasingly hallu- 
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cinated, agitated, agressive and had to be kept 
constantly in disturbed ward. After operation, 
these symptoms disappeared entirely and during 
an observation period of 26 months, they have 
shown no signs of re-appearing. The patient is 
in an open ward, completely occupied, friendly 
and never shows any sign of paranoid ideas nor 
of sensation of being influenced. She is, however, 
still deteriorated and presents symptoms which 
may be the sequelae of the operation: she eats 
greedily, is rather unrestained, somewhat elated, 
euphoric and meddlesome. These symptoms are, 
however, diminishing. Her eating habits have 
moderated and the euphoria has assumed a healt- 
hier, slightly hypomanic trend which, however, 
in no way constitutes a social problem. 


The classification Significantly Improved (SI) 
is employed when a partial but unmistakable im- 
provement has occurred in the symptoms which 
indicated operation. 


Hlustrative Case-History. 

A female, aged 39 years, had suffered for 17 
years from katatonic schizophrenia, the stuperous 
phases of which were interrupted by increasingly 
more frequent and more prolonged phases of 
agitation with violent outburts of affect. Parti- 
cularly during the 6 months prior to operation 
she was shouting, scolding and on account of self- 
mutilations fixed in belt and gloves. After opera- 
tion, a distinct amelioration of the symptoms took 
place: the patient must rarely be confined to bed 
and is, as a rule, calm, but had, however, periodic- 
ally short daily outbursts of agitation for which 
she was treated effectively by 7 electro-shocks in 
the 7th months after operation. Prior to opera- 
tion, ECT produced no effect. Although the pa- 
tient is still occasionally destructive and not in- 
frequently suffers from nocturnal outbursts of 
agitation, she can now, 13 months after operation, 
be managed without restraining measures and to 
some extent be occupied. 

Other patients in addition to the above mention- 
ed (a total of 8), are classified in one or other of 
the categories of improved despite the fact that 
ECT was administered post-operatively. Theore- 
tically, this is not justified but when done is was 
considered reasonable, taking everything into con- 
sideration, to attribute part of the improvement 
observed to the lobotomy. The patient may have 
improved after operation but not more than addi- 
tional improvement could be hoped for by ECT. 
Or, in other cases, the post-operative ECT pro- 
duced good effect which has persisted during the 
period of observation while pre-operative ECT 
was without effect. The total clinical impression 
has been decisive in the evaluation. This impres- 
sion was obtained by comparing the condition 
during the entire pre-operative course of the dis- 
order, viewed in relation to the treatment ad- 
ministered. In the account of the results of the 
treatment, the number of improved cases where 


the operation is “supplemented” by ECT is ex- 
pressly stated. 


The remaining categories of classification are 
unchanged (U) and worse (W). 

We finally agreed upon subdividing the materal 
into the following diagnostic groups: 


A. PSYCHOPATHY AND NEUROSIS 

Among the chronic deviations of character and 
mood it is difficult to carry out a clinical diffe- 
rentiation between the predominantly constitu- 
tionally conditioned and the predominantly psy- 
chogenic or environmentally conditioned states. 
As, in addition the results of treatment did not 
differ as regards the most psychopathy-resem- 
bling and the most neurosis-resembling pictures, 
they have been grouped under the heading: psy- 
chopathy and neurosis. The cases are distributed 
among three sub-divisions: 


1) Depressive-Sensitive Reaction. 





9 patients, all female, aged 23—50 years (aver- 
age 36 years). 

Duration of Disorder: 2—23 years (average 8 
years) as regards the severe symptoms. 

Indications: Incapacity and hospitalization for 
years on account of symptoms such as depressive 
basic mood, oversensitiveness, dysphoria, anxiety, 
attempted suicide, irritability, dissatisfaction, 
grievance towards the surroundings combined 
with feelings of inferiority and insufficiency, fati- 
gue and, occasionally, headache. 

Post-Operative Period of Observation: 14—29 
months (average 19 months). 

1 apparently cured (insulin therapy and ECT). 

5 markedly improved. 

3 unchanged. 

8 of these are discharged. 

One of the patients who improved distinctly 
was a woman, aged 32 years, who had always 
been oversensitive and touchy, and in addition 
had grown up in an environment which both 
materially and mentally was very trying. Parti- 
cularly during the 5—6 years prior to operation 
she felt tired with feelings of insufficiency, was 
oversensitive and wept easily; was reactive with 
repeated attempts at suicide, irritable, dissatisfied 
and demanding and during these years she spent 
nearly half the time in hospital. During the 
months immediately following operation she im- 
proved steadily, the symptoms mentioned dis- 
appeared nearly entirely and during the last 12 
months out of the 18 months period of observa- 
tion she has been able to carry out her not in- 
considerable duties as a maid in a doctor’s house- 
hold irreproachably, provided she is allowed odd 
intervals of rest. Her mistress, a physician, who 
has known the patient from her youth, states 
that a distinct improvement in the patient’s con- 
dition has occurred while she has observed noth- 
ing in the patient which could be regarded as a 
defect as compared with the pre-operative con- 
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dition. The residual symptoms in the patient all 
seem to be persisting remains of pre-operative 
symptoms: some fatigue, slight irritability and 
slightly variable, presumably psychosomatic 
complaints. The patient herself is happy and con- 
tent, free from her feeling of insufficiency, over- 
sensitiveness and depression. She may, however, 
become slightly upset by set-backs and on rare 
occasions she has felt embarrassed by her inabili- 
ty to weep (she has been unable to weep since 
the operation). Apart from this she does not think 
that the operation has impaired her in any way; 
during the first months only she felt transiently 
embarrassed by indifference of affect including 
fading of her previous religious interest. On fol- 
low-up examination, she appeared objectively to 
be quite natural, smiling and in good form with- 
out being euphoric; well balanced and reasonable, 
not “reduced”. 

In the remainder of the 6 patients who improv- 
ed in this group, no psychic defects were observed 
in 2. Thus it was recorded concerning one of 
them: “The patient does not think that she has 
been impaired in any way by the operation. Ob- 
jectively she appears psychically quite natural, is 
friendly, quiet, well balanced and in a neutral 
mood without suggestion of euphoria”. 

One patient complains of markedly diminished 
initiative as the only side-effect of the operation 
but once she has taken the initiative, her capacity 
for work is perfect and she looks after her flat 
and has a part-time job as well. This patient does 
not think that her affective life has become 
weakened: “On the contrary, it seems as if life 
has become more precious to me”. 

One patient stated: “Admittedly IT have im- 
proved but I am not my old self. Somehow some- 
thing is missing and my husband thinks so too. 
l am, nevertheless, far better than prior to the 
operation”. This patients is unable to weep on 
adequate provocation but is otherwise unable to 
explain what is missing. Her feelings for her hus- 
band and children are unchanged and religion 
(Roman Catholicism) has not lost its significance 
for her. Objectively, she appears mentally natural, 
well balanced, neither euphoric nor reduced, 
gratef ul. 

Ás regard one patient, information concerning 
post-operative defects is inadequate. 


2) Emotional instability. 

16 patients, viz, 14 females and 2 males, aged 
20—46 years (average 34 years). 

Duration of the Disorder as regards the severe 
symptoms: from 5 years to virtually lifelong. 

Indications: Prolonged, incapacitating, pro- 
nounced emotional instability manifested by 
violent affective reactions af varying sorts: ag- 
gressiveness on trifling provocations, demonstra- 
tive shouting, obscene speech, negativism, fake 
atempts at suicide, possibly interspersed with 
depressive or dysphoric conditions. In isolated 





patients, hysterical reactions such as disturban- 
ces of gait, “functional” seizures etc. 3 patients 
were criminal. 

Post - Operative Observation 
months (average 18 months). 


Period 12-27 
1 apparently cured. 

markedly improved (1 received post-opera- 
tive ECT). 

5 significantly improved. 


ll 


11 discharged from hospital, including 2 un- 

changed. 

Considering the sufferings and inconvenience 
which patients of this category cause themselves 
and their surrounding, the results achieved in 
some of them are very encouraging. 

A woman, aged 38 years, had spent the 5 vears 
preceding operation nearly constantly in a mental 
hospital where she was unpleasant, contrary, in- 
triguing, whimsical, complained in a stereotyped 
manner of headache and other varving somatic 
ailments, occasionally refusing to eat in a demon- 
strative manner: for periods, restraint in bed 
with a belt was required as the patient continually 
attacked the personnel: such restraint was con- 
stantly necessary during the months immediately 
prior to operation. After operation, she was com- 
pletely pleasant and co-operative, calm, quiet, 
friendly, in a neutral mood and could be occupied 
full-time constantly, not in the least unusual in 
her behaviour. Four months after operation, the 
patient was discharged definitely. One year later, 
follow-up examination was carried out in her 
home: Since discharge from hospital, she has felt 
perfectly well, except for 1) moderate diffuse 
headache, 2) occasional moderate physical “rest- 
lessness”, 3) short periods of only 4—5 days at 
intervals of months in which she has felt some- 
what depressed and the feels that “nothing mat- 
ters”, 4) in connection with the menstrual peri- 
ods: pain, fatigue, irritability and incapacity for 
work but these symptoms occur only in connec- 
tion with menstruation. Otherwise, the patient is 
well balanced, in good spirits, content with life; 
she was employed for 6 months as a nursemaid 
for 8 hours daily but stopped as she felt the 
responsibility for the child rather heavy and 
accentuated the headache and feeling of restless- 
ness which have disappeared entirely during 
her present “holiday”. The patient expresses great 
gratitude for the result of the operation which she 
does not think has had any detrimental effect on 
her. The patient’s mother stated that the patient 
is well balanced, pleasant and conscientious and 
the mother has not noticed any detrimental chan- 
ges following the operation. All the neighbours 
and acquaintances express their surprise that the 
patient has recovered. Objectively, the patient 
appears neither reduced, euphoric, unrestrained, 
indolent nor hypochondric. On the contrary, she 
appears surprisingly “mature” and recognizes 
her previous reactions as pathological while she 
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is unable to grasp their background. This patient 
is classified as markedly improved. 

Out of the 12 patients in the group who im- 
proved, 8 have been discharged from hospital 
and 7 out of these are fit for work. One of the 
3 criminal patients remained in hospital while 
the two others relapsed into crime despite im- 
provement of the emotional instability in one of 
them. 

Out of the total number of improved patients, 
no defects were observed in 5. In 5 others, the 
question is actually not solved. In one patient 
who was cured of her obsessive tendency to self- 
infliction of panaritia, asocial traits, previously 
present, became more pronounced for a prolonged 
period, after which she again became stabilized to 
some extent. In one patient, the evaluation of a 
certain euphoria was difficult because the patient 
even pre-operatively occasionally could be elated. 
One patient is described as “somewhat untidvy 
and less energetic than previously”. 


3) Obsessive-Compulsive Reaction. 

6 patients, viz, 4 females and 2 males. Ages 
26—58 years (average 38 vears). 

Duration of Disorder: 3—21 vears (average 10 
vears). 

Indications: Anguish and incapacity for vears 
on account of obsessive phenomena, frequently 
with simultaneous anxiety, oversensitiveness, de- 
pression and suicidal tendencies. 

Post-Operative Period of Observation: 12—20 
months (average 16 months). 

2 apparently cured. 

3 markedly improved. 

1 significantly improved. 

All of these patients have been discharged from 
hospital and 5 of them are completely fit for 
work. The characteristic feature in the majority 
of these patients is that their compulsive thoughts 
may still occasionally occur but that they do not 
dominate the consciousness of the patient any 
longer and are no longer accompanied by anxiety, 
anguish nor depression. 

In 3 of the patients, no defects were observed. 
One patient is embarrased by the fact that al- 
though she does not feel affectively indifferent 
she has difficulty in expressing her feelings and 
her family thinks that she appears “stiff”. One 
patient seems to be somewhat indolent. Concern- 
ing one patient the information available is 
insufficient. 

B. AFFECTIVE PSYCHOSES 
1) Manic-Depressive Psychosis. 
a) Predominantly Manic: 

One patient suffering from chronic mania: 

Female, aged 53 vears, who had suffered from 
continuous periods of elation for 30 vears with 
numerous admissions to hospital. Only isolated 
short periods of depression. She was hospitalized 
nearly continuously for the 7 years prior to opera- 


tion. In hospital the patient was excited, loud- 
voiced, querulous, vulgar and lacking insight into 
her disorder. The patient was discharged 1% 
months after operation and was then quiet and 
good natured. For social reasons she was re-ad- 
mitted later for a fortnight and then appeared 
mentally natural, apart from a certain degree of 
indolence and lack of initiative, which was inter- 
preted as a defect due to the operation. At the 
termination of the period of observation of 13 
months, the patient was boarded out in a family. 
This patient is classified as markedly improved. 

b) Predominantly Depressive. For the diagnosis 
(manic-depressive psychosis) was required, inter 
alia, the occurrence of manic phases (4 patients) 
or where these were absent, typical periodic re- 
currence of the depressions (1 patient). 

5 patients, viz, 4 females and 1 male. Ages 
40—66 years (average 50 years). 

Duration of Disorder: 3—26 vears (average 12 
years). 

Indications: Chronic incapacitating course of 
disease in markedly anguished, depressed pa- 
tients. This also holds true for the following two 
groups of patients with depressive psychoses. 

Post-Operative Period of Observation 19-—34 
months (average 26 months). 

1 markedly improved. 

2 significantly improved (1 treated post-opera- 

tively with insulin shock). 

2 unchanged. 

d discharged, of these 1 unchanged. 

On follow-up examination, one patient appeared 
to be “definitely reduced”. He exhibits some 
blunting of affect and is fatuous with lack of 
comprehension and defective judgement. In the 
remaining two patients who improved, no defects 
were observed. 


2) Atypical Depressive Psychoses. 

In this group, cases are concerned in whom 
depressive anguish had been dominating but in 
whom the picture was complicated by admixture 
of various elements — psychogenical factors, 
erethism, confusion, hallucinations, paranoid 
traits, behaviour disturbances or compulsive phe- 
nomena. 

5 patients, all female. Ages 29—53 vears (aver- 
age 41 years). 

Duration of Disorder: 2, 2, 3, 11 and 36 vears. 
In the patients with the short duration of the 
disorder, a sensitive depressive constitution was 
present or previous psychoses had occurred. 

Period of Observation: 19—24 months (average 
23 months). 

3 apparently cured. 

2 markedly improved. 

All have been discharged. 

In 3 patients, no psychic defects were observed. 
Concerning one patient, the mother volunteered: 
1) She is “less affectionate”, “not nearly as sensi- 
tive” as before operation wien she was, on the 
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other hand, “far too sensitive”. 2) Her memory 
is poor. She denies having ever heard of family 
events which are casually mentioned in conversa- 
tion. 3) She has difficulty in accomplishing more 
complicated work, asks her mother’s advice on 
cooking in which she was previously competent 
and independent. 4) Her way of entering upon 
marriage seems to show lack of restraint and 
juigement: After a short acquaintance she mar- 
ried a man who had previously been married 
twice and whom she herself found “queer”. Con- 
cerning one patient incomplete information only 
is available. 


3) Involutional Depressive Psychoses. 

In these patients, the disorder began at the age 
of 45—60 vears and symptomatically was pre- 
dominated by depression, anxiety, restlessness, 
hypochondriac and depressive delusions: in vari- 
ous patients, symptoms such as attempted suicide, 
moderate aggressiveness, paranoid delusions and 
transient confusion occurred in addition. In an 
isolated case, chronic depressive stupor was en- 
countered. In another patient, the picture was 
atypical with hallucinations, self-mutilation and 
behavious disturbances. 

10 patients, viz, 6 females and 4 males. Ages 
50—69 vears (average 60 vears). 

Duration of Disorder: 2—12 years (average 7 
vears). 

Period of Observation: 14—32 months (average 
18 months). 

|l apparently cured. 

5 markedly improved. 

3 significantly improved (1 received ECT post- 

operatively). 

1 unchanged. 

8 discharged, all of whom improved. 

In 3 patients, possible defects were found; one 
patient appears somewhat blunted emotionally 
and lacks initiative (it was, however, stated later 
that the patient is now “rather over-energetic”). 
One patient complains of not being able to ex- 
perience happiness as previously but objectively 
does not seem to be blunted affectively. In the 
third patient, aged 62 years, the side-effects seem 
to be more dominant; concerning this patient, 
her daughter states: “Her character is completely 
changed; sometimes she tells lies and she has be- 
come very querulous”. The patient does not show 
any genuine feelings for the daughter and her 
grandchild, “she can be sweet and friendly but it 
appears superficial”. In this patient, slight para- 
noid symptoms have also appeared which were 
not observed prior to the operation. Despite this, 
the patient concerned is classified as improved 
on account of the good effect of the operation on 
the depression and the fact that the patient after 
4 years hospitalization has lived in her home 
for 2 vears. No defects could be demonstrated in 
3 patients. In the remaining 3 improved patients, 
insufficient information is available on this point. 
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C. SCHIZOPHRENIA 
1) Katatonic. 

50 patients, viz. 35 females and 15 males. Ages 
22—65 vears (average 37 years). 

Duration of the Disorder: 1—34 vears (average 
13 vears). 

Indications: Noisy, aggressive, destructive, ne- 
gative, self-mutilating and grossly dirty patients; 
in some continually recurring phases of stupor 
and motor restlessness. 

Period of Observation: 12—31 months (average 
19 months). 

6 markedly improved (2 received ECT). 

11 significantly improved (1 received ECT). 

33 unchanged. 

4 discharged, all of whom improved. 

On follow-up examination of these patients who 
previously were deteriorated, it may be difficult 
to determine if certain symptoms should be in- 
terpreted as »lobotomy defects«. Various degrees 
of euphoria, emotional blunting, lack of restraint 
and weakness of initiative have been interpreted 
as such when these symptoms appeared post- 
operatively without being observed pre-operative- 
Iy. In 6 out of the 17 patients who improved in 
this group, we are inclined to believe, with all 
due reservation, that the symptoms mentioned 
are ascribable to the lobotomy and are not a 
residue of the psychosis. 


2) Paranoid. 

48 patients, viz. 32 females and 16 males. Ages: 
26—60 vears (average 43 vears). 

Duration of Disorder: 2—30 vears (average 11 
vears). 

Indications: Prolonged marked 
paranoid delusions of various types and hallu- 
cinations, expressed as scolding and aggressive- 
ness or depressive preoccupation. Further, more 
massive conditions of restlessness with symptoms 
as mentioned under Katatonic Schizophrenia. The 
great majority of these patients were demented, 
although to a varying extent so that a few of them 
»alongsidee their paranoid system presented quite 
a well preserved personality: the results, however, 
in these latter patients did not exceed those ob- 
tained in the remaining patients of the group. 

Period of Observation: 12—34 months (average 
20 months). 

1 apparently cured. 

9 markedly improved. 

17 significantly improved (1 

postoperatively). 

20 unchanged. 

1 worse. 

7 discharged, one of these unchanged. 

In one of the patients who improved could 
symptoms, which might be interpreted as lobo- 
tomy defects, be distinguished, apart from the 
patient mentioned in the section on classification 
of the results of treatment as an example of 
»markedly improvede. In one patient, an impres- 
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sion was created of increase of the symptoms 
after the operation, although definite evidence of 
a causal connection is absent. This patient is 
classified as worse. 

Concerning the combined total of schizophrenic 
patients, the influence of the duration of the dis- 
order on the result of treatment is illustrated in 
Figure 3). 
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Fig. 3. 
Results of orbitomedial undercutting in 98 schizo- 
phrenic patients with duration of disease. 


D. RESIDUAL GROUP 

Four patients remain to be accounted for: 

1) Male, aged 24 vears, deaf-mute; for 7 vears 
feelings of inferiority, ideas of reference, irri- 
tability, exitability, depression, aggressiveness in 
psychotic phases which were interpreted as psy- 
chogenic. Period of observation one year: un- 
changed. 

2) Female, aged 37 years, who had been ill for 
more than 4 vears with a preliminary, predo- 
minantly manic-depressive phase merging into a 
picture suggestive of katatonic schizophrenia. 
Period of observation 14 months: unchanged. 

3) Female, aged 43 years, suffering from Hun- 
tington’s chorea. Ill for 2 vears with psychosis. 
Restless, aggressive and dirty. Period of observa- 
tion 23 months: improved. No defect attributable 
to the operation demonstrable. 

4) Female, aged 26 years, suffering from cryp- 
togenic epilepsy. For 7 vears lability of mood, 
explosive and aggressive. Period of observation 
12 months: definitely improved. No defect de- 
monstrable. No post-operative epileptic seizures, 
despite reduced doses of anticonvulsants. 


POST-OPERATIVE COMPLICATIONS 
1. Post-Operative Epilepsy. 

A total of 31 patients developed epileptic sei- 
zures following operation. Of these, 4 had seizures 
pre-operatively while one did not develop seizures 
until after re-operation (total lobotomy). One pa- 
tient had only one fit and this occurred in con- 
nection with insulin coma 14 months after the 
operation while one developed status epilepticus 
following therapeutic cardiazol shock with death 
as a sequel. 

24 patients remain in whom epileptic seizures 
appeared for the first time after orbito-medial 
undercutting and without any other known etio- 
logv. The probability of the occurrence of un- 
noticed seizures and the possible development of 
seizures in additional patients following an ex- 
tended period of observation must, however, be 


considered in estimating the actual frequency of 
the complication. The occurrence of the seizures 
in the various categories of patients appears from 
Table 1. 





Table 1. 
Postoperative convulsions following orbito-medial 
undercutting 
’ No. of cases 
en with postop. 
isde seizures 
Schizophrenic men .…….….………. 31 11 
Schizophrenic women ………….…. 67 8 
Emotional psychosis 
(16 women, 5 men) ……….…. 21 2 (women) 
Psychopathic and neurotic 
(27 women, 4 men) .…....…. 31 1 (woman) 
Various (3 women, 1 man) 4 2 (1 man) 


1 (woman) 





The frequency of seizures in the isolated cases 
is low: 9 patients had a total of only one or 2 
seizures; 11 had 3 to 6 seizures; 4 patients had 
more than 6 seizures and the highest incidence 
was encountered in a schizophrenic patient, aged 
49 years, who had a total of 15 seizures together 
with numerous attacks of petit mal and threaten- 
ing status epilepticus; but in the majority, the 
seizures has easily been controlled by medication. 

The interval between the operation and the 
first seizure varied considerably. In 7 patients, 
the seizures developed within the first 3 months 
after operation; in 14 patients between the 3rd 
and 12th month and in 3 patients as late as 13, 
14 and 17 months after operation. 

In one patient with post-operative epilepsy, 
meningo-cerebral cicatrices at the lobotomy sites 
were found at re-lobotomy. 

In the literature, the statements concerning the 
occurrence of post-operative epilepsy following 
lobotomy vary between 2 per cent. and 36 per 
cent. Ste vens & Moso vich had an incidence 
of 33 per cent, Peyton et al. 28 per cent. 
(topectomy) but the majority of statements fall, 
however, short of these figures and the average 
is between 10 and 15 per cent. The percentage of 
16 found in our material of undercutting is higher 
than we anticipated. In Tollund’s Freeman- 
Watts material, also operated upon in this de- 
partment (Table 3), an incidence of post-opera- 
tive epilepsy of 7.2 per cent. only was found. In 
order to avoid the formation of meningo-cerebral 
scars we introduced poly-ethylene film under the 
dura in a number of cases but whether this has 
any effect we are unable to say. Some authors 
have maintained that radio-opaque contrast me- 
dium in the lobotomy incision plays a part while 
other investigations contradict this. In the ma- 
terial of Levin et al, the patients who de- 
veloped epilepsy post-operatively had, on an 
average, received twice as many pre-operative 
electro-shocks as had the patients who did not 
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develop seizures. Pre-operative dysrythmia in 
the EEG was, on the other hand, only slightly 
more frequent in the group who developed sei- 
zures (33 per cent. as compared with 24 per 
cent.). In our material, there is no significant 
difference between the groups of patients who 
received few and several pre-operative electro- 
shocks, whereas it appears as if the duration of 
disease was of significance as patients with long 
case-histories (more than 10 years) developed 
post-operative epilepsy twice as often as did pa- 
tients with a shorter pre-operative duration of 
the disorder. Similarly, we found that schizo- 
phrenic males showed a distinct preponderance 
(Table 1) with an incidence of epilepsy of 35 per 
cent. as compared with 10 per cent. in the re- 
mainder of the patients. This corresponds entirely 
with Partridge'’s findings: among 41 lobo- 
tomized schizophrenic males, 9 had postoperative 
epilepsy, while only 2 cases occurred among 33 
females. We cannot offer any explanation of this 
apparent sex difference. Review of the encephalo- 
grams in the schizophrenic males has revealed 
no particularly pronounced atrophy of the brain 
which is, in any case, not infrequently seen in 
cases of schizophrenia with long case-histories. 
The high incidence of epilepsy in schizophrenia 
(19 per cent. as compared with 9 per cent. in non- 
schizophrenic patients) is, on the other hand, 
certainly connected with the fact that schizo- 
phrenic parients are particularly disposed to 
seizures: Yde, Lohse & Faurbye found 
among 715 schizophrenic patients 20 with sei- 
zures, i.e. 2.8 per cent. (not treated with electro- 
shocks) while the risk of developing epilepsy 
in the total population is 0.35—0.46 per cent. 
Strömgren, Fremming). 


32, Post-Operative Psychic Defects. 

The psychic defects observed in the present 
material and still persisting at the time of follow- 
up observation do not differ in nature from those 
described in the literature. In our schizophrenic 
patients we have found it impossible to investigate 
this question in any satisfactory manner. Out of 
45 non-schizophrenic patients who improved, in- 
formation concerning post-operative defect is not 
available in 11. In 21, no defects were observed. 
although searched for, while in 13 cases we arc 
of the opinion that psychic changes are demon- 
strated which, with due reservation, we have 
classified as post-operative defects: lack of ini- 
tiative, emotional blunting or inability to express 
otherwise »normal« emotions, slight euphoria, 
lack of restraint, change of character, loss of 
memory, failing comprehension and judgement 
and careless disposition; these traits are men- 
tioned in more detail in the foregoing text. In 
the majority of patients, however, only one or a 
few of these symptoms are present and so mode- 
rate in intensity that compared with the pre- 
operative condition of the patient they cannot 
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be regarded as serious. In a few patients, how- 
ever, the symptoms appear as a syndrome and 
are then of a more serious nature. In no patients, 
however, has the intervention been regretted in 
retrospect. In connection with the elderly patient 
accounted for above, who developed paranoid 
symptoms post-operatively, we should also men- 
tion a female aged 62 years (outside this material) 
who developed a florid paranoid psychosis 6 
months after orbito-medial undercutting; this was, 
however, cured 3 months later by electro-convul- 
sion therapy. Partridge also mentioned a 
patient who developed a paranoid psychosis fol- 
lowing lobotomy (Freeman-Watts) and 
who recovered later. 

It must be strongly emphasized that our above 
findings are only suggestive. The lack of intensity 
and system in the follow-up examination may 
have allowed various traits to pass unnoticed but 
the principal traits are the same as described by 
other authors. On the other hand, there is a possi- 
bility that a number of the defects demonstrated 
will disappear later, i. e. they are not actual de- 
fects but transient disturbances af function. As 
mentioned by Partridge, among others, a 
distinct improvement occurs concerning several 
of these patients in the course of 1—-2 years after 
operation. Whether the psychic defects following 
the technique of lobotomy with orbito-medial 
undercutting employed here are less than after 
the more “extensive” methods of lobotomy pre- 
viously employed has constituted a cardinal pro- 
blem for us but we believe, after thorough delibe- 
ration and discussion, that we dare not state 
anything definite from the present material. Some 
of the psychiatrists from the various departments 
were of the opinion that defects are definitely 
fewer in number and slighter in character follow- 
ing orbito-medial undercutting and, similar ex- 
periences with patients suffering from intractable 
pain also suggests this. We dare not, however, 
make any definite statement on this subject as vet. 


DISCUSSSON 

The literature concerning lobotomy contains 
many contradictory communications regarding 
the results of treatment in the various psychiatric 
disorders. Thus, for example, Freeman & 
Watts found 74-80-83 per cent. improved 
among 314 schizophrenic patients (katatonic, he- 
bephrenic and paranoid, respectively) while 
Arnot, Talbot & Greenblatt found only 
33 per cent. improved out of 66 schizophrenic 
patients (paranoid and katatonic). This is not 
surprising considering the long series of factors 
involved when a therapeutic result is stated: con- 
ditions of hospitalization, quality of patients, 
principles of diagnosis and indications for opera- 
tion, operative technique, intensity and greater or 
lesser enthusiasm on the part of the follow-up 
investigator. These reflections, however, imply 
that it appears nearly impossible to achieve com- 
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Table 2. 
Results in 154 patients treated with orbitomedial undercutting (see text). 








No. AG MI SI (SH) U W 
Gehinenkeents,. KAERBORME- sossen se 50 0 6 11 (3) 33 0 
» NE nn boem nne dein die 48 1 9 17 (1) 20 1 
Manio-depreasive, MARIS „eeens 1 0 1 0 0 0 0 
> ennn age 5 0 | 2 (1) 2 0 
Atypic depressive psyehoasis ………................. > } 2 0 0 0 0 
EE OE ineens esmee 10 1 5 3 (1) 1 0 
Psychopathia & psychoneurosis: 

Depressive-sensitive reaction ................. dj 1 5 0 (1) } 0 
Obsessive-compulsive reaction ……….............. 6 2 3 | 0 0 0 
BOTTE MNN soe enenernrreess 16 1 7 5 (1) 3 0 
reken tie antenne seenntna ss denna ds. 4 0 1 1 0 2 0 
154 9 40 40 (8) 64 1 

No = number. AC = apparently cured. MI = markedly improved. SI = significantly improved. (SH) = im- 


proved patients postoperatively treated with shock. 


parable criteria which permit definite evaluation 
of the advantages and disadvantages of a parti- 
cular method of operation as compared with 
series from other hospitals. The present material 
presents a further complication: the results of 
treatment, as supplied by the various co-operat- 
ing departments concerned, seem to differ inter 
se; this appears from Table 4, but the numbers 
become admittedly too small on sub-division to 
be entirely dependable. Where the group of schi- 
zophrenic patients is concerned, a superior result 
appears in the material from Nykgbing (less than 
1/5 of the combined total in this group) although 
mainly on account of a greater number of patients 
in the poorest category of improvement. Schizo- 
phrenic patients with a duration of the disorder 
of less than 5 years are not present in a greater 
percentage in the Nykgbing material than in the 
remainder of the material. As regards the group 
of non-schizophrenic patients, the results appear 
to be better in the Nykgbing and Oringe materials 
than in the material from St. Hans Hospital. 

To date, the only comprehensive material pub- 
lished concerning undercutting by Scoville’s 
method is Scoville’s own material. As men- 
tioned above, Scoville employed three diffe- 


U 


= unchanged. W = worse. 


rent procedures: undercutting of the lateral aspect 
of the frontal lobe; of the entire orbital surface 
and, finally, of the medial aspect of the frontal 
lobe, including the gyrus cinguli. The total num- 
ber of schizophrenic patients operated upon by 
him was 93 and the number of non-schizophrenic 
patients 26 so that the figures when divided ac- 
cording to the three procedures become too small 
to permit comparison. In addition, the prognoses 
in Scoville’s patients differed markedly ac- 
cording to the origin of the patients: from one or 
other of the two hospitals with which he co-ope- 
rated; this probably depends upon different quali- 
ties of patients and indications for operation, i. e. 
similar to the conditions found, although to a 
lesser degree, in our material. 

Nevertheless, despite all scepsis regarding com- 
parability, it is natural to compare our experience 
with undercutting (Table 2) with the results 
found by Tollund on follow-up examination 
of 400 patients operated upon with frontal lobo- 
tomy by the original method of Freeman- 
Watts in the vears 1944—49, as Tollund’s 
patients mainly come from the same hospitals 
and are operated upon in the same department as 
the present material and as Tollund is of the 


Table 3. 


Results in orbitomedial undercutting in 98 schizophrenic and in 56 


non-schizophrenic patients 


in different hospitals. 








No. 
EED 4 re de ES er ee ENEN as wien 39 
EE konnen aen en he 18 
Mn Det. ARB IBE) oorssoeeeesee 14 
Net Mens Denk RD (PED oasen. 27 
Tanner den emee esn We eden 23 
ene etende ie bk Pae de rete 10 
eieren aen naden 3 
DEN RW sodntnervrninedretehne dens 20 


AC MI SI U W Improved (%) 
0 > 11 22 1 41 % 

0 3 10 5 0 12 % 

| 2 3 8 0 43 % 

0 5 4 18 0 33 % 

2 16 4 1 0 % % 

5 2 2 1 0 90 % 

0 1 1 1 0 

1 6 5 8 0 60 % 
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Table 4. 
Results in 400 patients treated with lobotomy a. m. Freeman-Watts.+) 





KS pet sent Ewe beden ordenen ask 
Manic-depressive psychosis .…….................. 
Mypic. depressive psychosis ..……................ 
EE eenen enen nis ke 
A kn Renner ere eenn ee nae 
DRE DOPO sneer eer eren. 
Anankasmata (obsessive-compulsive reaction) 

EERE WS OOOK nen aes sane 


EE wed eran he eel de ete nach eter dare 


No. AC MI SI U W D 


322 2 9 122 182 | 6 
25 3 8 4 10 0 0 
4 0 1 2 l 0 0 

5 o 3 | 0 | 0 
24 0 3 12 8 0 | 
} 0 0 l Ì 0 | 
16 4 0 4 7 0 | 
| 0 | 0 0 0 0 
400 9 25 146 209 2 9 





The 9 deaths (D) are operative, making an operative mortality for the Freeman-Watts-series of 2,25 % 


against 0,6 % in the orbitomedial undercutting. 


*) Published by permission of dr. Borge Tollund. 


ĳpinion that the criteria for his evaluation were 
similar to those employed in the present investiga- 
tion (Table 3). Among 316 schizophrenic patients, 
Tollund found 42 per cent. improved (in our 
material this figure was 45 per cent.) and among 
non-schizophrenic patients (predominantly ma- 
nic-depressive disorders) 63 per cent improved 
(in our material 80 per cent). If, however, the 
percentages of the two best groups be compared 
(“Apparently Cured” and “Markedly Improved”), 
Tollund in his Freeman-Watts material 
obtained among the schizophrenic patients 11/ 
316, i. e. 3.5 per cent. only, while the correspond- 
ing figure for our material is 16/98, i. e. 16 per 
cent. Among the non-schizophrenic patients the 
figures are 23/75 (31 per cent.) for the Fre e- 
man- Watts material and 33/56 (59 per cent.) 
for patients treated with undercutting. The differ- 
ences mentioned cannot, however, be accepted 
on their face value as favouring the operation 
now employed, as the composition of the materials 
and varying indications for operation undoubt- 
edly play an important role. It may, however, be 
maintained with justification that orbitomedial 
undercutting has, at any rate, rendered no poorer 
clinical results than have the methods of lobotomy 
previously employed and as orbitomedial under- 
cutting severs quantitatively considerably less of 
the frontal lobe, we venture to emphasize that 
in orbito-medial undercutting the same clinical 
effects is obtained by a minor intervention as in 
the previous, more extensive lobotomies. 

In a survey, Greenblatt records that ex- 
perience with lobotomy in psychopaths has been 
unfavourable. Compared with this, the good re- 
sults in the present material concerning psycho- 
paths with emitional instability are striking. 
There is, however, no adequate evidence that 
these results are attributable to the operative 
technique employed. Thus, Tollund in his 
Freeman-Watts material also obtained good 
results in psychopathy (15 patients improved out 
of 24) although a distinct difference is also ob- 





served here as regards the two best groups: only 
3 out of Tollund’s 24 patients belong to these 
groups as compared with 8 out of 16 in our mate- 
rial. 

A question of practical importance is the signi- 
ficance of the duration of the disorder for the 
result of the lobotomy. Arnot, Talbot & 
Greenblatt found better results when the 
duration of the disorder was under 4 years and 
poor results when the duration exceeded 10 vears. 
Correspondingly, Partridge found better rec- 
sults when the duration of the disorder was under 
5 vears. It appears from Figure 3 that the marked 
improvements in our material were more frequent 
when the duration of the disorder was short: out 
of 19 patients who improved and in whom the 
duration of the disorder was less than 10 vears, 
11 belonged to the groups “Apparently Cured” 
and “Markedly Improved” while this is only 
the case in 5 out of 25 with a longer duration of 
the disorder. Partridge is, however, probably 
correct when he states that too much stress 
should not be laid on a certain period of vears. 
The decisive indication for lobotomy must still 
be the “impression” gained by the experienced 
psychiatrist concerning the absolutely poor pro- 
gnosis in the particular patient despite all other 
less radical therapy. When this point has been 
reached there should be no further delay lest real 
improvement by lobotomy become unattainable. 


SUMMARY 

Following a survey of different types of frontal 
lobotomy, a report is given of an application of 
Scoville’s selective cortical undercutting called 
orbito-medial frontal undercutting (fig. 1—2). 
The operative mortality for this operation was 
6.6 % in a series of 700 patients. 

154 patients were studied after an average 
postoperative observation period of 19 months. 
16 % of the patients had had fits, usually few in 
number and easily controlled, some more serious. 
As in other materials, a particular tendency to 
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postoperative fits was noted in schizophrenic 
males (table 1); this tendency is unaccounted for. 
As to psychical defects following the operation 
we dare not as yet state these as being less than 
in other, more extensive forms of lobotomy. Re- 
sults in disease are tabulated in table 2 and seem 
at least as good as those obtained in more ex- 
tensive lobotomies. On the other hand we do 
not feel justified in saying more than this, as we 
find statistical comparison between different 
series of lobotomized patients always difficult and 
frequently impossible. 
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MANAGEMENT OF THE PATIENT DURING MITRAL VALVOTOMY 
By H. BADEN, J. FABRICIUS and O. SECHER 


A comprehensive literature is available today 
on the technique and results of operation for 
mitral stenosis. The anaesthesiological aspect of 
the operation has so far been dealt with in rather 
few papers only, and it is almost exclusively the 
technique of the anaesthesia that has been de- 
scribed. 

In the present investigation the anaesthesia 
technique used has been as uniform and simple 
as possible, and an attempt has been made to 
procure a well documented material. Further, 
we have tried to correlate the various medical, 
surgical, and anaesthesiological data to collect 
information of importance for the preoperative 
assessment and the postoperative course. 

Electrocardiography was performed in 36 cases 
during the operation to study the reaction of the 
heart to anaesthesia and operation. 


Clinical Material. 
The total series comprises 39 consecutive cases 
of operation for mitral stenosis. 38 of the patients 


From Rigshospitalet, University Clinic of Copen- 


hagen, Department of Surgery D (Chief: Professor E. 
Husfeldt), Department of Surgery R (Chief: Professor 
F. Therkelsen), Department of Internal Medicine B 
(Chief: Professor E. Warburg), Department of Anaes- 
thesia (Chief: Senior Anaesthetist O. Secher). 





were submitted to varying degrees of mitral 
valvotomy, while in one case, which proved to 
be one of pure mitral incompetence, only explora- 
tory cardiotomy was done. One patient was, 
owing to a lung abscess, submitted to right lob- 
ectomy simultaneously with the valvotomy. This 
case has previously been described (Baden and 
Therkelsen 1954). The cases under review 
constitute the last 39 out of the 131 submitted to 
valvotomy in this Department at the conclusion 
of the present investigation. The first 60 cases 
have been reported by Husfeldt, Engel, and 
Pedersen (1953). 


Preoperative Data. 


The most important preoperative data are 


stated below: 
Ser: Women 35 
Men 6 


Age: 17 to 59 vears. 
24 patients under 40, 
2 patients over 50. 
Haemoptyses: 12 patients had had one or morte. 
Congestive failure: 6 patients had had signs of 
congestive failure. In two patients such signs 
were still present at the time of operation. 
Pulmonary oedema: 6 patients had had one of 
more attacks of pulmonary oedema. 
Systemic embolism: 5 patients had a history of 
unquestionable embolic episodes. 
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Auricular fibrillation: 13 patients had auricular 
fibrillation at the time of operation. 1 patient 
had previously had several periods with 
auricular fibrillation, but at the time of ope- 
ration there was sinus rhythm. 


Erercise tolerance: We have used the classifica- 
tion indicated by the New York Heart As- 
sociation, 1953.*) 


Class I: 0 patients 
Class II: 16 patients 
Class III: 21 patients 
Class IV: 2 patients 


Cardiothoracic index: > 60 % in 8 patients. 


Resting pulmonary artery pressure (systolic): 
Normal (< 30 mm Hg): 2 patients 
30—59 mm Hg: 23 patients 
> 60 mm Hg: 12 patients 


Resting pulmonary capillary pressure (mean): 
Normal (< 15 mm Hg): 1 patient 
15—29 mm Hg: 28 patients 
> 30 mm Hg: 9 patients 


Cardiac index: 
> 2.0 1/min/sq.m: 26 patients 
< 2.0 1/min/sq.m: 7 patients 


The pulmonary arteriolar resistance (expressed 
in units obtained from dividing the mean 
pulmonary artery pressure minus the mean 
pulmonary capillary pressure by the cardiac 
output). 
< 6 units: 26 patients 
> 6 units: 6 patients (maximally 14 units) 


Electrocardiography: 
Normal axis (0-—90°): 22 patients 
Right axis deviation (> 90°): 16 patients 
Left axis deviation (< 0°): 1 patient 
Signs of right ventricular hypertrophy or 
incomplete right bundle branch block: 5 
patients. 


Cardiac catheterisation was performed in 37 
patients, according to a previously described 
*) Class 1: Patients with cardiac disease, but with- 

out resulting limitation of physical activity. Or- 

dinary physical activity does not cause undue 
fatigue, palpitation, dyspnoea, or anginal pain. 

Class 2: Patients with cardiac disease resulting 

in slight limitation of physical activity. They are 

comfortable at rest. Ordinary physical activity 
results in fatigue, palpitation, dyspnoea, or an- 
ginal pain. 

Class 3: Patients with cardiac disease resulting in 

marked limitation of physical activity. They are 

comfortable at rest. Less than ordinary activity 
causes fatigue, palpitation, dyspnoea, or anginal 
pain. 

Class 4: Patients with cardiac disease resulting 

in inability to carry on any physical activity 

without discomfort. Symptoms of cardiac insuf- 
ficiency, or of the anginal syndrome may be pre- 
sent even at rest. If any physical activity is under- 
taken discomfort is increased. 





technique (Tybjeerg Hansen 1949). In one 
case catheterisation could not be carried through 
owing to thrombosis in the superior vena cava. 
The pressure was here measured by introducing 
a cannula through a bronchoscope into the left 
auricle, as indicated by Allison (1953). An- 
other patient was in such a poor state owing to 
a lung abscess that catheterisation was not at- 
tempted. 

The size of the mitral valve orifice was cal- 
culated in 24 cases where the necessary data were 
available. Gorlin’s formula (Gorlin and Go r- 
lin 1951) was employed. The smallest calculated 
size was 0.4 sq.cm, and largest 2.3 sq.cm. 18 
patients had a size of 0.8 to 1.3 sq.cm. 

A detailed description of the auscultatory and 
phonocardiographic findings is beyond the scope 
of this paper. Suffice it to mention that all the 
patients had one or more definite auscultatory 
signs of mitral stenosis, and that none had an 
apical systolic murmur louder than grade 2, ac- 
cording to Levine’s classification (Levine 
1945). 


Preparation for Operation. 

The patients were prepared for operation ac- 
cording to the usual principles of the Depart- 
ments (prophylactic penicillin % million units 
b.i.d., vitamins, correction of anaemia, breath- 
ing exercises, etc.). Patients with rapid auricular 
fibrillation were digitalized prior to surgery. Two 
patients with slow fibrillation were not given 
digitalis preoperatively. Both developed post- 
operative rapid auricular fibrillation and received 
digitalis. Digitalis and quinidine were not used 
prophylactically. Only two patients were placed 
on a salt-free diet and received mercurial diuretics 
during the week preceding the operation, but 
none of these developed postoperative hypoten- 
sion — a complication described in such cases 
by Gerbode et al. (1952). In 13 patients anti- 
coagulant therapy with dicoumarol was main- 
tained during the operation as part of a special 
investigation*), but no increased bleeding ten- 
dency was observed. 

The patients were favourably disposed towards 
operation, and none of them showed undue 
anxiety. No patient was “stolen” from the ward 
by means of intravenous barbiturate, as was done 
in some of Hur witt’s (1953) cases. 


Operation. 

The technique of the operation has been de- 
scribed in a previous paper (Husfeldt et al. 
1953). The chest was opened and the media- 
stinum infiltrated with 1 % procaine to block the 
vagus and phrenic nerves. After the pericardium 
had been opened, a cardiac catheter was in 14 
vases introduced into the left auricle through a 


*) This investigation is being carried out by Dr. 
O0. Storm. 
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puncture hole in the left superior pulmonary vein 
and left in this position until after valvotomy had 
been performed. The base of the auricular appen- 
dage was infiltrated with 1 % procaine and 
opened, and the surgeon passed his ungloved in- 
dex finger into the auricle. A valvulotome was 
used in two cases only (5 per cent), in contrast 
to Clover et al. (1953), for instance, who used 
this instrument in 70 per cent of their very large 
series of cases. Total splitting of both com- 
missures could be carried through in 22 cases. 
In the rest smaller, but still satisfactory, ruptures 
of one or both commissures were performed, and 
a case of pure incompetence was submitted solely 
to exploration of the auricle. Prior to the valvo- 
tomy slight to moderate regurgitation was felt in 
nine patients. The valvotomy abolished or dimin- 
ished the regurgitation in three cases, while in 
four it remained unchanged, and in two it in- 
creased. 22 patients presented pure stenosis. In 
five of these the operation brought about some 
degree of incompetence. 

Among the cases under review there were three 
postoperative deaths, all due to cerebral embolism 
developed during the operation. 


Anaesthesia. 

Technically the anaesthesia for mitral valvo- 
tomy does not differ from that employed in any 
other thoracic procedure, and the fundamental 
anaesthesiological principles are carried through 
here in as anv other operation. 

All the patients were anaesthetized by the same 
person (O.S.) or under his personal supervision. 

The premedication was as follows: morphine 
(on an average 9 mg) and atropine (on an aver- 
age 0.55 mg) given subcutaneously 1 hour before 
the induction of anaesthesia. Five patients re- 
ceived pethidine (Demerol) (on an average 100 
mg) instead of morphine. The patient was placed 
in the supine position on the operating table. An 
electrocardiogram was taken (second standard 
lead), and blood pressure and pulse were re- 
corded before the anaesthesia was begun. Next 
enibumal N.F.N. (Narcodorm) or tiomebumal 
N.F.N. (Pentothal) (five patients) was injected 
intravenously at a slow rate (average dose 400 
mg), and immediately afterwards, likewise in- 
travenously, benzcurin N.F.N. (Flaxedil) (aver- 
age dose 115 mg). When the patient was asleep, 
manual ventilation was performed with a bag 
and mask and a flow of 8 to 10 1/min. of a N20-02 
mixture in the ratio of 1:1. At maximum relax- 
ation the trachea was intubated, and the patient 
was placed horizontally in the right lateral po- 
sition. Trendelenburg’s position was never em- 
ployed. Immediately after the intubation the 
anaesthesia was continued, using a CO2-absorp- 
tion system “to and fro” in 28 cases and “circle 
system” in 11. 

By this technique the induction of anaesthesia 
is perfectly smooth. In a single case only, where 





the intubation was difficult, cvanosis of short 
duration was observed. 

During the operation the anaesthesia was main- 
tained with N20-02 (3:1 — 2:1) and, if necessary, 
supplementary doses of Flaxedil (25 cases). After 
the patient had been turned to the right lateral 
position 5 % glucose in water was given by in- 
travenous drip. Two cases of transitory right 
ulnar nerve paresis were observed despite careful 
padding. 

Turning of the patient from the supine to the 
lateral position was in 27 cases followed by a 
drop in blood pressure averaging 25 mm Hg, 
Ten patients presented unchanged blood pressure, 
and two a rise. 

Among the patients who showed a drop in 
blood pressure after they had been turned to the 
lateral position one-fifth maintained this level 
(85 — 100 mm Hg systolic) through the rest of the 
operation, while in the majority (four-fifths) the 
blood pressure rose to a higher level within 5 to 
20 minutes. 

Intermittent manual pressure ventilation with 
a frequency of 40 to 50 per minute was employed 
during the whole period of anaesthesia. Pulmo- 
nary oedema was never seen. 

Flaxedil caused a certain rise of the pulse rate 
in 20 cases, on an average 15 per minute, while 
in 12 the pulse rate fell slightly, and in 7 re- 
mained unchanged. 

Mediastinal procaine blocking of the vagus and 
phrenic nerves was, as stated, performed to de- 
press possible vagal reflexes. We cannot exclude 
the possibility, however, that the vagus-blocking 
action of Flaxedil also may be of importance in 
this connection. This form of procaine blocking 
is used in all thoracic operations. The signifi- 
cance of the blocking will be further described 
in association with the electrocardiographic find- 
ings. 

During the operation blood was transfused in 
an amount just sufficient to substitute the blood 
loss, on an average 600 ml. This quantity did not 
exceed the average amount found by Bonica 
(1951) to have been lost by 14 patients submitted 
to exploratory thoracotomy (630 ml). 9 of our 
patients received 1000 ml or more because of 
haemorrhage; 26 patients were given 500 ml or 
less. 5 % glucose water, on an average 175 ml, 
was given initially only, to start and maintain 
the intravenous infusion. 

During valvotomy the blood pressure 
with the length of closure of the mitral orifice. 
The blood pressure was measured just before and 
just after the valvotomy. In 26 patients there was 
a drop in blood, pressure averaging 14 mm Hg; 
6 showed a rise in pressure averaging 11 mm Hg, 
while in 7 the blood pressure remained un- 
changed. Fig. 1 shows typical blood presure and 
pulse curves for a patient during the operation. 

Three of the patients developed, as stated, cere- 
bral embolism, but a marked blood pressure fall 


varies 











2 no 


mhd 
short 


main- 
SSaTy, 

After 
lateral 
by in- 

right 
areful 


to the 
by a 
n Hg. 
Ssure, 


op in 
to the 

level 
of the 
s) the 
1 5 to 


with 
loved 
ulmo- 


e rate 
while 
7 re- 


js and 
to de- 
‚clude 
cking 
ce in 
cking 
gnifi- 
ribed 
find- 


ed in 
blood 
d not 
nica 
nitted 
f our 
se of 
ml or 
5 ml, 
intain 


varies 
rifice. 
e and 
e was 
1 Hg; 
n Hg, 
| un- 
e and 
ation. 
cere- 
e fall 








Febr. 1955 

















ut 
Î 
| 
ut 
| 
ngen & & Á % ds deman 
bd ‚ 
|| SEN De 
[| | Ll | Ô 
o 
Ei is Nl 
8 : « > 3 3 tr 
ej 8 8 $ Heen 
3 È B 8 ET 
ä 8 8 8 8 à Zé 
Fig. 1. 


pressure curves for a patient during 
the operation. 


Pulse and blood 


. 


of 5 to 10 minutes’ duration during the operation, 
as observed by Bailey et al. (1952a). was not 
demonstrable in these cases. 

The anaesthesia was maintained at a super- 
ficial level during the operation, only N20-02 
having been used. Slight movements of arms, legs, 
and facial muscles were seen in several patients. 
Practically all the patients woke up immediately 
the operation was concluded or shortly after. 
Nausea and vomiting were rare, and of a mild 
degree if present. All the patients could take fluid 
by mouth a few hours after the operation. 

Seven patients were given prostigmine (1—2 
mg) and atropine (0.4—0.7 mg) intravenously to 
abolish the effect of Flaxedil. No untoward effects 
of these drugs were observed. 


Electrocardiography. 
During the operation, 36 patients had electro- 
cardiograms taken. As a rule only the second 


Table 
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standard lead was employed. The electrocardio- 
grams were taken down on a directly recording 
electrocardiograph (Mingograph). The electro- 
cardiograph was not used continuously, but trac- 
ings were made before the operation and at the 
stages during this when changes are known by 
experience to occur in the electrocardiogram. 
Table 1 shows partly the changes seen during the 
various operative procedures and partly the 
number of cases in which electrocardiograms 
were recorded under these circumstances. 

Of the 36 patients 25 had an abnormal electro- 
cardiogram before the operation: 10 auricular 
fibrillation and 15 other irregularities (wide 
Table 1). 

The patients had been given atropine prior to 
the operation (see above). Consequently the heart 
rate was fairly high at the beginning of the 
operation. 27 patients had a heart rate over 100 
per minute and 9 a heart rate under 100 
minute (Table 2). 

The heart rate is a factor of importance for 
assessing the previously mentioned vagus-block- 
ing action of procaine. Blocking of the vagus 
nerve causes the heart rate to rise, if the blocking 
action has not been abolished by administration 
of a sufficient dose of atropine. The electro- 
cardiograms were studied further to trace a 
possible effect of the vagus block, a rise in the 
heart rate of 20 per minute having been regarded 
as significant. In three cases only the heart rate 
was influenced by vagus block, namely in one 
where the rate was under 80 and in two where 
it was between 100 and 120. In the remaining 33 
patients the vagus block had no effect on the 
heart rate. Thus, atropinisation at the time when 
the block was made was usually sufficient. Block- 
ing is important in the few instances where the 
atropinisation is inadequate. 

Nine patients had electrocardiograms taken 
during or immediately after the intubation. An 
increase of the heart rate was the most frequent 


per 
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Electrocardiagraphic changes during operation. 
The first column indicates the number of cases in which electrocardiograms were recorded during the opera- 
tive procedures concerned. 








° 8 
ve = « 5 
© B © 58 48 
v a. v ZS v> 
_ > Z > 8 EZ 
= ad hed 4 ke EK 
© Ld ee d oe 55 
= a Del = ze > © 
Before operation ………. 36 5 12 3 2 
se at eit «0 9 3 2 1 
Lateral position ………. 17 2 5 
Thorax opened ………. 14 3 4 1 
Pericardium opened... 24 3 3 1 3 
Vagus nerve block.... 10 1 2 2 
Áuricle opened ………. 7 1 3 2 2 l 
Palpation in auricle.. 27 7 2 1 11 18 
Valvotomy ….……..….……. 36 7 17 6 17 36 
Palpation in ventr. … 4 2 1 1 3 
Operation concluded... 36 4 4 3 





En 

S 5 rr pn 
« 8 z ij e © 
S RK s s > “ = 
S E32 es GS es 5 wb SE 5 
> s=| ne Ie ie © € 6 eS = 
= EE es Ke ss - on af _ & 
5 ve ss 5 ® ke 85 

2e 0 5 ER Pad os TS 2 
Kl sn Es ES SE e= S 5 sn Tl 
E, 5 z£ % Ek 8 So Se E38 
E | 58 8 8 SA 5 Ss 26 55 
« Eed >= Gi sz = Za TO A& 
26 10 

3 4 2 — 1 2 1 

25 5 17 2 9 1 8 | 2 
mms 9 _ 
26 1 9 

















Vol 2 no 1 





DANISH MEDICAL BULLETIN 


Table 2. 
Pulse rate before operation. 





pulse rate 


number of patients total: 36 ...................... 


60-80 80-100 100-120 120-140 over 140 


6 3 


en mm mm sr | 





change. In two cases P wave changes were re- 
corded, presumably owing to pressure changes in 
the thorax. 

Turning of the patient to the lateral position 
did not involve specific changes beyond altera- 
tions in the amplitude of the ventricular complex, 
probably due to changes of the electric axis. 

The great majority of the electrocardiographic 
irregularities seen during the operation occurred 
during the manipulations in the auricle and in the 
ventricle, as well as during the valvotomy. The 
most frequent irregularities were supraventricular 
and ventricular extrasystoles, arising from several 
different foci and most often occurring in series 
of 2 or 3, maximally 12. Another frequent pheno- 
menon was that of tachycardias, as a rule consist- 
ing of extrasystoles from the same focus. These 
tachycardias consisted of 12 beats at most from 
the same focus, and the maximum heart rate was 
250 per minute. Permanent electrocardiographic 
changes have not been observed after such tachy- 
sardias. All the patients had ventricular extra- 
systoles during the valvotomy, and 22 of these 
more than three consecutive extrasystoles from 
the same focus. In 15 cases S-T deviations were 
seen during the valvotomy. 

Rupture of the anterolateral commissure invol- 
ves a theoretical possibility of an electrocardio- 
graphically demonstrable compression of the left 
coronary artery. In ten cases, where the ruptures 
of the commissures were noted separately in the 
electrocardiogram, there were not seen more fre- 
quent or more pronounced S-T changes following 
rupture of the anterolateral commissure than fol- 
lowing rupture of the posteromedial. 

A number of the patients presented S-T de- 
pression during the operation. We have tried to 
correlate this to a blood pressure fall of shorter 
or longer duration seen in some of these patients. 
No definite relationship could be ascertained 
between the two phenomena, however. 

The electrocardiogram was in 30 cases the same 
at the conclusion of the operation as at the 
beginning. In six cases the following changes 
were noticed: 1. S-T depression, 2. deeper negative 
T wave, 3. two cases of auricular flutter in which 
there was auricular fibrillation before the opera- 
tion, 4. intermittent flutter against previously 
sinus rhythm, 5. alternate sinus rhythm and auri- 
cular flutter against constant auricular fibrilla- 
tion before the operation. No drugs were given 
before or during the operation to avoid or coun- 
teract extrasystoles or other irregularities. 


DISCUSSION 
The great majority of the patients in the series 
under review belonged to exercise tolerance clas- 





ses 2 and 3, none being classifiable in class 1 and 
only two in class 4. 39 per cent of Woo d’s (1954) 
150 patients belonged to class 4, and one-third of 
Harken’s (1953) 600 patients belonged to the 
poorest group according to his special classifica- 
tion. Finally, among the first 60 patients operated 
on in this department 20 per cent were classifi- 
able in class 4. 13 of the 39 patients (33 per cent) 
of the present series had preoperative auricular 
fibrillation. The same was true of 41 per cent of 
Wood’s (1954) patients and 54 per cent of 
Bailey's (1952 b) 501 cases. The favourable 
composition of the present series must therefore 
be taken into account when the remarkably un- 
complicated course of the anaesthesia in these 
cases is pointed out, and it must also be borne in 
mind when assessing some of the observations 
mentioned later in the discussion. 

Highly differing anaesthetic techniques have 
been recommended. In the British and American 
publications (Keown et al. 1951, Preston 
1953, Pender 1953, Brown and Reid 1954, 
and Wasmuth 1954), concerned specially with 
the anaesthetic technique, the views differ so 
much that most likely the choice of technique has 
to a large extent been determined by the proce- 
dure with which the anaesthetist was most fami- 
liar. 

In the literature we also find a great variety 
of auxiliary drugs recommended with prophyl- 
actic and therapeutic effects on cardiac ar- 
rhytmia developing in relation to operation and 
anaesthesia (procaine, procainamide, quinidine, 
digitalis, prostigmin). Neosynephrine, noradrena- 
line, and ephedrine have been recommended 
for a fall in blood pressure. The extremes 
regarding this form of drug treatment are repre- 
sented on one hand by Harken et al. (1953), 
who find the use of many of these substances ne- 
cessary and on the other hand by Hurwitt et 
al. (1953) and Pender (1953), who as far as 
possible avoid auxiliary drugs. The authors of 
the present paper agree with the latter workers, 
partly because the indications for and results of 
the use of auxiliary drugs do not seem suffi- 
ciently substantiated, and partly because by avoid- 
ing these we obtain a series of cases which better 
allows evaluation of the patient’s cardiovascular 
reaction to anaesthesia and operation. 

Our patients were all given the same few sub- 
stances (Narcodorm, Flaxedil, and N20), as far as 
possible at identical points of time, and auxiliary 
drugs were completely avoided. 

Harken et al. (1952) has pointed out that 
tachycardia may lead to pulmonary oedema in 
patients with mitral stenosis. The theoretical 
explanation of this fact is given by Gorlin 
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etal. (1951). In the normal heart the filling of the 
left ventricle from the left auricle takes place 
mainly during the first part of the diastole, and 
even if the diastole is shortened during tachy- 
cardia, the cardiac output can be maintained 
without appreciable changes in the auriculo- 
ventricular gradient. In mitral stenosis the inflow 
to the left ventricle takes place throughout the 
diastole, and during tachycardia with shortened 
diastole the cardiac output cannot be maintained 
unless the pressure in the left auricle rises. 

Gorlin et al. have demonstrated this relation- 
ship between tke pulse rate and the pressure in 
the left auricle during cardiac catheterisations. 
In patients with equial degrees of stenosis the 
pressure in the left auricle was found to be higher 
the faster the pulse rate. During exercise tests the 
pressure in the left auricle rose if the pulse rate 
rose, even if tbe cardiac output did not increase. 
Judging from Harken et al’s statements, pre- 
medication of mitral stenosis patients with atro- 
pine should be contra-indicated on this account. 
This view is, however, not borne out by clinical 
experience. Bailey et al. (1952 b) administered 
asa routine 0.3 to 0.6 mg atropine together with 
45 mg seconal to 501 patients with mitral stenosis 
without noticing any untoward effects. In the 
present series the previously described premedi- 
cation with combined morphine and atropine was 
harmless. 

The usual premedication dose of 9 mg morphine 
and 0.4 mg atropine used for the present series 
was given intravenously to five patients with 
mitral stenosis during cardiac catheterisation. 
The results are represented graphically in Fig. 2. 

These investigations were preliminary, the pa- 
tients not being in a steady state before the injec- 
tion. This appears, among otherthings, from the 
fact that the pulse rate and resting pressure were 
not constant during the preceeding period. In 
cases 3 and 4 the pulse rate rose but slightly; the 
pulmonary capillary pressure remained unchang- 
ed in case 3 and fell slightly in case 4. In case 
2 the pulse rate presented a rise of 20 per minute, 
without the pressure in the pulmonary artery or 
the pulmonary capillaries changing in direct 
relation to this. Later, however, it showed a ten- 
dency to rise. In cases 1 and 5 the injection was 
followed by a pronounced rise of the pulse rate, 
and the pressure in the pulmonary artery rose 
moderately (1) and excessively (5), whereas that 
in the pulmonary capillaries rose only slightly 
in case 1 despite a rise of the pulse rate from 74 
to 126 per minute, and in spite of the fact that 
the patient was found at operation to have a tight 
stenosis. Case 5 was the only one to show a 
marked rise of the pulmonary capillary pressure; 
but this was of short duration and did not exceed 
the critical value of 35 mm Hg where pulmonary 
oedema is imminent. The results of these few 
experiments are thus in keeping with the clinical 
experience that the premedication employed does 
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Fig. 2. 
Graphic representation of the pulse rate (upper curves), 
the mean pulmonary artery pressure (upper limit of 
blocks), and the mean pulmonary capillary pressure 
(lower limit of blocks) following intravenous injection 
of 9 mg morphine and 0,4 mg atropine at the arrows. 
Time intervals between the measurements 15 minutes. 

The abscissa indicates the serial numbers of the 
experiments. 


not lead to pulmonary oedema. A detailed account 
of the effects of morphine and atropine on the 
pressures in the pulmonary circulation is beyond 
the scope of the present clinical investigation, but 
has been taken up as a special study. 

The blood pressure curves and the pulse curves 
during the operation were remarkable for their 
steady courses without sudden great deviations. 
The turning of the patients from the supine to 
the lateral position after the intubation proved 
to produce a blood pressure fall of an average 
size exceeding any other fall seen during the 
operation, including the moderate fall generally 
following the valvotomy. 

Harken (1952) is of opinion that drops in 
blood pressure are poorly tolerated by patients 
with mitral stenosis, whereas Pender (1953) 
holds the opposite view. Vasopressor substances 
were not necessary in the cases under review; and 
blood transfusions were given only to the extent 
of substituting the blood losses. The 16 patients 
with a systolic blood pressure under 80 mm Hg 
for varying periods during the operation received 
on an average 600 ml of blood, the same as the 
average for the whole series. These 16 patients 
displayed no clinical signs of shock (paleness; 
cool, moist skin; small, rapid pulse). In Table 3 a 
number of preoperative data of patients with a 
systolic blood pressure under 80 mm Hg have been 
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compared with corresponding data for the re- 
maining patients. Judged point by point the 
differences are hardly significant, but taken col- 
lectively there seems to be a tendency for the 
patients with a blood pressure under 80 mm Hg 
to represent the most severely affected group, 
according to a number of the criteria usually 
employed for the preoperative assessment of pa- 
tients with mitral stenosis. As seen in Table 3 the 
pulmonary arteriolar resistance is the single 
factor showing the greatest difference in the two 
groups. 


Table 3. 
Frequencies of various preoperative data for the 16 
patients with a systolic blood pressure under 80 mm 
Hg during the operation, compared with the frequen- 
cies of the same data in the remaining series. The 
bracketed figures indicate the number of patients for 
whom the data concerned are available. 





Below Over or equal 
80 mm hg to 80 mm he 
(systolic) (systolic) 
4u years or more ……. 7 (16) 9 (23) 
Preoperative auricular 
EREN eso eee 7 (16) 6 (23) 
Cardiothoracic index 
EE 4 (16) 1 (23) 
Exercise tolerance class 
RAE ete Wen sie 11 (16) 12 (23) 


The systolic pressure in 
the pulmonary artery 
at rest > 60 mm Hg.. 7 (15) 5 (22) 
Mean pressure in pul- 


monary capillaries at 
rest > 30 mm Hg .………. 5 (15) 4 (23) 
Cardiac index at rest 
> 3 Vmin/sgm ….... 5 (15) 2 (18) 


Pulmonary arteriolar 
resistance 
> 6 units (see text) … 5 (15) 1 (17) 





All patients were hyperventilated by inter- 
mittent positive pressure. This method was chosen 
for the following reasons: 


1) Accumulation of CO3 is avoided. 

2) Hyperventilation (alkalosis) adds to the effi- 
ciency of the anaesthesia and the curarising 
substances, as shown by Gray & Rees 
(1952) and Dundee (1952). 

3) Hyperventilation with excess pressure has 
practically no influence on the arterial blood 
pressure or the pulse pressure in patients in 
light anaesthesia (Maloney 1953). 

4) The mediastinum and the diaphragm are 
more easily kept stable. 

5) The non-compressed parts of the lung can 
be kept expanded and short intervals of 
apnoea put in to facilitate the surgeon’s 
work at difficult periods during the opera- 
tion. 

In seven cases where a catheter had been in- 
troduced into the left auricle during the operation 
the effect of forceful intermittent pressure venti- 
lation on the pressure in the left auriele was exa- 
mined and compared with the pressure in the 





same place during a preceding short period of 
apnoea. This intermittent pressure which was 0, 
1, 2, 3, 4, and 6 mm Hg respectively. The excess 
pressure applied was not measured, but was con- 
siderably higher than otherwise used. Intermit- 
tent pressure ventilation, administered by an ex- 
perienced anaesthetist, thus causes no or only 
very small changes in the mean pressure in the 
left auricle when the thorax is open. Fig. 3 shows 
two instances of pressure curves from the left 
auricle recorded during apnoea, forceful inter- 
mittent pressure ventilation, and again apnoea. 

During the immediate postoperative course two 
patients presented, as previously stated, transi- 
tory ulnar nerve paresis, and one transitory weak- 
ness of the right hand of indeterminable cause. 
Out of 26 patients with sinus rhythm before the 
operation ten developed auricular fibrillation 
within the week following the operation. Of these, 
only two belonged to the group with a syvstolic 
blood pressure under 80 mm Hg during the opera- 
tion. Thus hypotension during the operation does 
not seem to be a contributory factor to the de- 
velopment of postoperative auricular fibrillation. 
In eight of the ten cases with postoperative auricu- 
lar fibrillation the electrocardiogram displayed 
broad, notched P waves during the operation, 
which were not present in the preoperative elec- 
trocardiogram. The changes did not occur till the 
auricle had been opened. Similar changes oc- 
curred in two other patients who did not develop 
postoperative auricular fibrillation. 

Of other complications related to the anaesthe- 
sia we found falling blood pressure during the 
first 4 to 6 hours after the operation in two pa- 
tients. They both responded favourably to trans- 
fusion of 500 ml blood. One patient was dyspnoeic 
and eyanotic for 4 hours after the conclusion of 
the operation, but otherwise experienced an un- 
complicated postoperative course. There was one 
case of atelectasis of the right inferior lobe, 
which was cured by bronchoscopic suction. X-ray 
the day after the operation revealed in three cases 
a well-defined, fist-sized infiltration at the left 
hilus. One of these patients was submitted to 
bronchoscopy, which showed the bronchial tree 
to be perfectly clean. The infiltrations subsided 
within a week or so and were not attended by 
clinical signs or symptoms. The infiltration may 
possibly have been due to a blood clot at the left 
auricle. None of these three patients wac given 
dicoumarol during the operation. In one case 
acute psychosis of few hours’ duration occurred 
6 days after the operation. This complication has 
also been described in a few cases by” other 
writers (Wood 1954, Bigelow et al. 1954), 
of ventricular fibrillation was seen. 

The electrocardiographic irregularities seen in 
our patients during the operation accorded with 
those reported by other workers (Alimurung 
1951, Campbell 1952, Pender 1952, Puddo 
1952, and Spiegl 1952), only the changes were 
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here perhaps of a milder character. No instance 
was seen of ventricular fibrillation. 

The tachycardia at the beginning of the opera- 
tion was probably due to the atropinisation, and 
the vagus block employed influenced the heart 
rate in few cases only. 

The irregularities seen in the electrocardiogram 
during operation for mitral stenosis, which re- 
semble those often observed under ordinary con- 
ditions in patients with heart disease, differ 
completely from these in aetiology, and therefore 
also have a different prognosis. Such changes 
are usually due to sclerosis of the coronary vessels 
and myocardial lesions, whereas during operation 
they are provoked by stimulation of the endo- 
cardium, the conduction system, the pericardium, 
or by altered pressure in the thorax. There is 
much evidence to suggest that several extrasysto- 
les proceeding from the same focus are provoked 
by stimulation of a certain portion of the endo- 
cardium, as the electrocardiographic changes dis- 
appear when this stimulation ceases. Therefore 
no drugs were given to stop possibly occurring 
irregularities during the operation; these proved 
unnecessary. In contrast to this Spiegl (1952) 
recommends various drugs to be used against 
changes in heart rate and origin of stimulus. 


SUMMARY AND CONCLUSIONS 
The anaesthesia for 39 operations for mitral 
stenosis consisted in premedication with mor- 
phine and atropine, intratracheal intubation fol- 
lowing administration of Narcodorm and Flaxe- 
dil, and maintenance of the anaesthesia with 
N20-Os in a CO2 absorption system, using inter- 
mittent positive pressure ventilation. This method 
is simple and without dramatic features; it gives 
an even maintenance and a satisfactory operative 
field. Electrocardiographic studies showed that 
changes in pulse rate, arrhythmia, and S-T devia- 
lions were not more frequent rather less - 
than reported in previous publications. 





Premedication with morphine and atropine did 
not give rise to threatening pulmonary oedema. 
Preliminary investigations on the effect of mor- 
phine and atropine on the pressure in the pul- 
monary circulation did not give unequivocal 
results, but showed that the premedication em- 
ployved does not necessarilv 
rate, and further, that even a considerable rise 
of the pulse rate may occur in a patient with 
tight mitral stenosis without causing appreciable 
changes in the pulmonary capillary pressure. 

Moderate blood pressure falls during the ope- 
ration proved to be well tolerated by the patients 
and to have no influence on the electrocardio- 
gram or the postoperative course. Transfusions 
of blood in amounts exceeding the loss during 
the operation were not necessary. Auxiliary drugs 
with vasopressor or specific cardiac effects were 
unnecessary in the present series of cases. 

The electrocardiographic irregularities found 
here resembled those reported by other writers. 
It is strongly emphasized that the aetiology of 
these changes differs completely from that of 
similar changes seen in cardiological practice. 
Hence, there is no rational basis for using the 
traditional drugs. Occurrence of broad, notchea 
P waves following opening of the auricle is in 
many instances a warning that postoperative auri- 
cular fibrillation may be expected. 

In several cases continuous measurement of 
the pressure in the left auricle was carried 
out during the operation. This revealed, among 
other things, that intermittent pressure ventila- 
tion caused a slight or no rise of the mean pres- 
sure. 
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CLINICAL EXPERIENCE WITH TETRACYCLINE 


By ALICE GRÜNER 


Reports have recently appeared about another 
new antibiotic effective over a broad spectrum, 
tetracycline (Achromycin), which has awakened 
considerable interest everywhere. (1, 2). 

Tetracycline (Achromycin) is very closely re- 
lated to chlortetracvcline (Aureomycin) and oxy- 
tetracycline (Terramycin). As expected, there 
seems to be only slight difference in effectiveness 
between these compounds, but it has recently 
been reported that there should be some diffe- 
rence in the sensitivity of bacteria to these three 
substances in vitro. 

It is alleged that Achromycin is absorbed more 
quickly than Aureomycin and is more stable and 
less toxic than the latter (3). It is also thought that 
resistance to Achromycin is more slowly develop- 
ed than to the two closely related compounds. 
It is stated that after an intravenous injection one 
finds a higher concentration in the spinal fluid 
of Achromycin than of the other two substances, 
and that Achromycin should therefore be the 
preferred substance in the treatment of menin- 
geal infections. 

From Blegdamshospitalet, Copenhagen. 
Head: Prof. H. C. A. Lassen. 
The Achromycin was put at our disposal by Lederle. 





There exist but few clinical reports on tetra- 
cycline. 

Finland and associates (4) used Achromycin 
on 179 patients with mainly lung and urinary 
tract diseases. They found that the results corre- 
sponded to what one would expect from treatment 
with Aureomycin, but that there were consider- 
ably fewer side effects, especially gastro-intestinal 
symptoms, as a result of Achromycin treatment. 

Palazzolo and associates (5) treated 70 
patients with pneumococcal pneumonia with 
Achromycin in doses of % gram orally every six 
hours. They observed excellent clinical effects 
in the majority of the patients in the course of 
48 hours. There were only very few toxic reac- 
tions. 

Putnam and associates (6) obtained good 
results with oral Achromycin treatment (1—2 
grams daily) in 32 patients with infections of the 
respiratory system, urinary tract and the inte- 
stinal tract. The clinical result of the treatment 
corresponded to what one would have expected 
from the other tetracycline substances. These 
authors further examined the toxicity of Achro- 
mycin upon administering 2 grams daily for three 
days to 217 healthy test cases. Nausea was obser- 
ved in 10 cases, diarrhea in one and vomiting in 
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one case without it being necessary, however, to 
discontinue administration of the substance. Four 
persons had allergic skin reactions. 

Wright and associates (7) reported that they 
had treated 102 patients with diseases of the 
urinary tract and that the gastro-intestinal side 
effects were minimal. 

Glatt and Ross (8) observed no side effects 
in 38 children with pneumonia who were treated 
with Achromycin 200—600 mg. daily with good 
results in almost all cases. 

In view of the frequent side effects seen with 
Aureomycin treatment and especially the serious 
cases af stafylococcal enterocolitis which are ob- 
served during this treatment, we believed it of 
interest to attempt tetracycline treatment in order 
to form an opinion of this antibiotic’s effects and 
side effects. 

Over a period of approximately three months, 
all patients with febrile lung diseases at Bleg- 
damshospitalet, Copenhagen, were treated imme- 
diately upon admission, where antibiotics were 
considered to be indicated, with Achromycin 
alone. Excepted from these, however, were pa- 
tients who immediately before admission had 
been treated with other antibiotics without effect. 
Furthermore, individual patients in other disease 
groups were treated with Achromycin, either as 
the first antibiotic or where other antibiotics 
had failed. 

All of the patients were treated orally with 
Achromycin capsules. As a rule, 250 mg. x 4 daily 
were given to adults; 250 mg. x 2 to children 
under 14 years of age. The treatment was usually 
given for 6 days. Three patients got Achromycin 
intravenously; to two patients administered as 
continuous infusion through a polyethylene drip. 
The dosage here was 1500 mg. Achromycin in 
1 1. 5 % glucose per day. One patient was given 
500 mg. Achromycin dissolved in 50 ml. distilled 
water in intravenous injections twice a day. All 
together, 90 patients were treated with Achromy- 
cin, both children and adults; sex distribution 
was more or less uniform. Eleven patients had to 
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be omitted from the evaluation, either because 
the treatment was not carried through or because 
several antibiotics were given at the same time. 

The diagnoses of the treated patients appear 
from the table. As a whole, bacteriological exa- 
minations or blood tests were not made. As cri- 
teria for the results of the treatment, the general 
health condition, temperature and local findings 
were chosen; for lung diseases, stethoscopic and 
roentgenological changes. 

Since there was no controls, one cannot state 
any final proof of the results. We believed, how- 
ever, that an ordinary clinical judgment based 
upon the improvement of the general health con- 
dition, stethoscopic findings and X-ray findings, 
as well as the return to normal of the tempera- 
ture, could give us an estimate of the results of 
the treatment, which also appear from the table. 


It appears from the table that the results of the 
treatment have been extraordinarily satisfactory 
among the patients with pneumonia. The five 
patients with virus pneumonia, nine with pneu- 
monia and one patient with lung infarct were 
treated before the Achromycin treatment with 
300,000 units of penicillin for 5—6 days without 
results. With the exception of one patient with 
virus pneumonia, these patients were cured with 
250 mg. x 4 Achromyecin for six days. 

In three patients with pneumonia the effects 
were doubtful. One of these patients was suspect- 
ed of pulmonary tumor, one of Boeck’s sarcoid, 
and one had a relapse after cessation of Achro- 
mycin treatment. 

In four patients there was no effect from the 
treatment. Two of these appeared to have pul- 
monary tuberculosis and one pulmonary tumor. 

There was thus only one patient with pneu- 
monia who did not react favorably to the treat- 
ment. 

The effect on chronic bronchitis, where bron- 
chiectasis was found by X-ray, was doubtful, as 
one would expect; the acute exacerbations were 
affected by Achromycin in three of the patients, 


Patients treated with Achromycin 








Number 


Diagnosis of cases God Doubtful None 

TE RE EN EEn 51 44 3 4 
Pneumonia prim. atypica (Virus pneumonia) > 4 l 0 
nn onsen sneren enen 2 2 0 0 
Bronchitis chron. (Bronchiectasia) .………............ 4 1 2 1 
Pyelonephritis chron. (Pyuria) …….….…................ 6 0 0 6 
Mulngitie (Prooramske)  … ese sesceersee 1 0 0 1 
eee a deka aneh eve 1 0 0 1 
Endocarditis subacuta bacterialis .……..…...........…. 1 0 0 1 
A NEE 1 1 0 0 
OT 2 2 0 0 
EE NDK eer esensinniwer eerie densess 1 1 0 0 
Febris continua (Typus incertus) …................ 2 1 0 1 
Re EEn 1 0 0 1 

1 0 0 Ì 


Encephalitis 
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but after administration of the substance was 
stopped, two of these again became subfebrile 
after some time with an increase in coughing and 
in the amount of expectoration. 

We treated six patients with recurring pyuria 
(Coli). These patients had all been treated be- 
fore with other antibiotics without results, and 
Achromycin treatment did not have effect cn 
any of the cases, neither on the bacteria flora 
and urine findings nor on the subjective sym- 
ptoms. 

One patient with pyocyaneus meningitis, who 
was treated with penicillin, Lucosil (sulphame- 
thizole), streptomycin and Terramycin without 
any effect on the bacteria in the spinal fluid, was 
treated orally with Achromycin without result. 

S. tvphi-murium, both in the feces and in the 
blood, was found in a 73-year old man upon 
admission. The patient was highly febrile and 
was treated orally with Achromycin for five 
days, during which time the temperature returned 
to normal. A culture from the blood and feces now 
showed no growth. Immediately after cessation 
of treatment, the patient again became highly 
febrile and was again treated orally with Achro- 
mycin for ten days. The temperature again quickly 
returned to normal, the general health condition 
improved, and there was still no growth in the 
feces or blood. After the treatment was stopped 
the patient again developed a high fever and 
treatment with Achromycin 250 mg. x 4 daily 
was initiated for the third time. This time there 
was no effect upon the temperature which re- 
mained unchanged. The blood culture again 
showed s. typhi-murium and the patient died of 
his sepsis. 

A 19-year old woman with congenital heart 
disease and subacute bacterial endocarditis (non- 
haemolytic streptococci), who had been for a 
fortnight in the hospital with varying tempera- 
ture, was treated with Achromycin 250 mg. x 6 
daily for 33 days. The temperature instantly be- 
came normal and the blood cultures showed no 
growth of non-haemolytic streptococci. Imme- 
diately upon cessation of the treatment a relapse 
occurred with a sudden rise in temperature, and 
the blood cultures again showed bacterial growth. 
The patient was then treated with 300,000 units 
x 4 daily of penicillin for 41 days and rapidly 
recovered. 

During the oral treatment of these 90 patients 
we have seen side effects in only three; in one 
patient nausea, in one diarrhea, which did not 
necessitate cessation of treatment, and in one 
patient dyspepsia and diarrhea to such a degree 
that it was necessary to stop the treatment after 
two days. One patient with subacute bacterial 
endocarditis took 250 mg. x 6 daily Achromycin 
for 33 days (a total of 49.5 grams) without side 
effects. 


In two patients who were treated with conti- 
nuous intravenous Achromycin injections, venous 
thrombosis developed after 1—2 days’ treatment 
at the site of injection with pain along the veins, 
which brought about cessation in one case after 
two days. The one patient who got Achromycin 
dissolved in 50 ml. water as intravenous injections 
complained of nausea and lumbar pain in con- 
nection with the injections and after three injec- 
tions refused further treatment; no objective 
changes were found. 

These scattered clinical experiences with 
Achromycin are believed to demonstrate that the 
substance, in suitable cases, has an extremely 
good effect which corresponds somewhat to 
Aureomycin and Terramycin, and that there are 
only minimal side effects from the treatment. Our 
experience thus agrees with the literature men- 
tioned. Naturally, it is not possible to make a 
direct comparison between the effects of the sub- 
stances from this material, for it has only been 
attempted to get an estimate of the practical 
applicability of Achromycin. 


SUMMARY 

Ninety patients were treated orally with Achro- 
mycin. The dosage was usually 250 mg. x 4 daily 
for adults, 250 mg. x 2 for children for six days. 
By means of ordinary clinical judgment based on 
the improvement of the general condition of 
health, stethoscopic and X-ray findings, as well as 
the return of the temperature to normal, favor- 
able results were observed amongst 51 patients 
with pneumonia, in almost every case. The effect 
was doubtful in four patients with chronic bron- 
chitis. In six cases of recurring pyuria no effects 
were observed. There were side effects only in 
the form of dyspepsia, nausea and diarrhea in 
three of the patients. Cessation of treatment was 
necessary in only one case. 
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THE INFLUENCE OF SOCIAL FACTORS 
ON THE PROGNOSIS OF CANCER OF THE CERVIX UTERI 


PRELIMINARY 


REPORT 


By KAI NIELSEN 


Although several detailed studies of the inter- 
relationship between social factors and the in- 
cidence of cancer of the cervix uteri (1, 3, 4) have 
been published in the Scandinavian literature, the 
influence of such factors on the prognosis of this 
disease has been considered less frequently (2, 4). 
As a natural consequence of this, all patients 
treated for cervical cancer in the Radium Centre 
in Aarhus since May 1940 have routinely been 
questioned as to their social conditions. To date, 
the number of patients with an observation period 
of at least five vears, for whom a social history 
was taken, is so large that an opinion may be 
formed on the relationship between social stan- 
dards and the prognosis of the disease. 

After having questioned the patient about her 
personal conditions with regard to income, hous- 
ing, number of children, domestic work, marital 
status, etc, the doctor taking the case history 
completes a special form in which he denotes, 
according to his own judgement, if the economic 
status of the patient may be described as »goode, 
»mediume« or »poor«. 

Since the beginning of 1953, these particulars 
From the Radium Centre for Jutland, Arhus, Denmark. 
Head: Professor Carl Krebs. 


have been recorded by the social worker attached 
to the hospital, who has great experience in elicit- 
ing a detailed and accurate social history. 

Among 1186 patients treated for cancer of the 
uterine cervix during the years 1940—1948 inclu- 
size, and now having an observation period of at 
least five years, adequate social history is avail- 
able in 1136 unselected cases. For the sake of 
completeness, the 50 patients on whom insuf- 
ficient social information is available are included 
in the tables in parentheses in the last column. 

Table 1 shows the five-year results in the entire 
series of patients. In analogy with previous in- 
vestigations, this tabulation seems to show that 
economic status has definite bearing on prognosis 
in this disease. Earlier investigators (4) have 
been inclined to explain the better prognosis for 
patients from the better-off social classes by the 
more favourable stage distribution. 

In the present series, the clinically demonstrable 
extent of the disease was classified into the stages 
adopted by the International Convention of 1937. 
The patients within the various stages received 
a practically uniform treatment, viz. a combina- 
tion of radium and X-ray irradiation. 

The table 2 that the 


distribution in shows 


Table 1. 
Five-ygear results in the various economic groups. 





No. of cases 


Economic status 

















Poor Medium Good (Not stated 
NK: an ireen ss 295 290 65 30 
een 143 (32.6 %) 267 (47.9 %) 76 (53.9 %) 20 
RE eneen in 438 557 141 50 

Table 2. 
Stage distribution in the various economic groups. 
Stage Economic status 

Poor Medium Good (Not stated) 
Ke ener eetek 15 (17.1 %) 113 (20.3 %) 36 (25.5 %) 11 
EE as keine 149 (34.0 %) 169 (30,3 %) 47 (33.3 %) 24 
EE stent wiede 147 (33.6 %) 205 (36.8 %) 43 (30.5 %) 9 
ten Teen 67 (15.3 %) 70 (12.6 %) 15 (10.7 %) 6 
Eeen 438 (100 %) 557 (100 %) 141 (100 %) 50 
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Table 3. 
Five-year results in the various stages distributed according to economic status. 





Poor 


(49.3 %) 


Deaths 

‚ Survivals 
Total 
Deaths 

‚ Survivals 
Total 


(23.8 %) 


Deaths 
‚ Survivals 


Medium 


Economic status 


(Not stated) 





9 
(69.9 %) 27 
36 


(75.0 %) 


19 


(59.6 %) 


(20.0 9 





trend for application for medical aid at an earlier 
and therefore more favourable stage among pa- 
tients from the better-off social classes is also 
apparent in the present series. 

Table 3 shows that the survival rate 
the various stages also increases with the social 
standard of the patients. Although the figures in 
some of the groups are regrettably small, the 
tendency is uniform and distinct, and a statistical 
analysis by the „? test carried out in the Statistical 
Office of the Municipality of Aarhus gave the 
following results: — 


within 


Stage 1. The reliability of the results lies between 
99.0 % and 99.5 %. 

Stage II. The reliability of the results lies between 
99.0 % and 99.5 %. 

Stage III. The reliability of the results lies between 
97.5 % and 99.0 %. 

Stage IV. The reliability of the results lies between 
60.0 % and 70.0 %. 

Entire table. The reliability of the results is greater 
than 99.95 %. 


It is thus seen that there is a distinct relation- 
ship between prognosis and economic status in 
the first three stages, whereas it is not possible to 
give a definite opinion as to the existence of such 
a relationship in stage IV, principally because of 
the paucity of cases within this stage. 

Taken as a whole, the table reveals the same 
tendency from stage to stage. This enhances the 
reliability of the analysis, so that it may be 
claimed emphatically that patients from the 
poorer social classes have a considerably less 
favourable prognosis than those from the other 
classes, irrespective of the difference in the stage 
distribution within the various social groups. As 
has previously been suggested by Busch, it is 
not unlikely that the prognostic difference is due 


to the fact that the poor-class patients do not have 
the same possibilities of convalescence, rest and 
relief from work and other domestic and marital 
duties during and, in particular, after treatment 
as those from the better-off classes. 

In the hope of enhancing the effect of therapy, 
attempts have been made during the vears, to the 
widest possible extent, to provide financial sup- 
port for the poor-class patients treated at the 
Radium Centre for cancer of the uterine cervix 
to enable them to spend a period of rest and 
convalescence after the hospital treatment. The 
results of this preliminary analysis seem to lend 
considerable support to the principles underlying 
these endeavours. It would therefore be highly 
desirable if the funds available for this purpose 
could be increased considerably in future. 


SUMMARY 
On the basis of social histories, which were 
recorded before the initiation of a practically 
uniform treatment of 1186 patients with cancer 
of the uterine cervix, it is shown statistically that 
the five-year survival rate is significantly much 
lower for patients from the poorer classes than 
for those from the better-off social classes, if 
respective of the stage of the disease. It is postu- 
lated that this difference is due to the fact that 
patients from the poorer classes have fewer pos 
sibilities of rest and convalescence during and, 

in particular, after treatment. 
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